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FOREWORD

By Staff
Transportation Research
Board

This report contains recommendations that are applicable to federal and state govern-
ments for evaluating alternatives to the taxation of heavy vehicles. An evaluation proce-
dure and general assessments and recommendations on future activities are presented. The
report provides guidance and resource material for use by federal and state agencies. The
results will be of interest to those who deal with the identification of revenue sources for
highway purposes and to the motor carrier industry. The research report is supplemented
by an Applications Manual, available on the Internet (see below).

Motor-carrier user fees, typically applied as fuel taxes and registration charges, are an
important component of surface transportation financing. Heavy vehicles used by motor
carriers have characteristics that differ substantially from automobiles and other light vehi-
cles. While their numbers on the highways are far fewer than light vehicles, heavy vehicles
play an important role in determining the costs of constructing and maintaining durable,
safe highways. Economic factors influencing motor-carrier operations also differ substan-
tially from those affecting usage of lighter vehicles. For these reasons, appropriate alterna-
tives to the motor-fuel tax for heavy vehicles may be very different from those considered
best for other segments of the highway user market.

In a previous NCHRP study, documented in NCHRP Report 377, “Alternatives to
Motor Fuel Taxes for Financing Surface Transportation Improvements,” a flexible and
comprehensive method was developed for identifying and evaluating alternatives to the
motor-vehicle fuel tax. Although some of the alternatives evaluated in that research were
applicable to motor-carrier taxation, many of the issues surrounding heavy vehicles needed
further amplification.

Under NCHRP Project 20-24(7)A, “Alternative Approaches to the Taxation of Heavy
Vehicles,” Cambridge Systematics, Inc., with Sydec, Inc. and R. D. Mingo and Associates,
developed a procedure for evaluating taxation systems for heavy vehicles and used the pro-
cedure to compare alternatives to the traditional motor-carrier taxation systems used by
states to finance surface transportation system improvements. The results of this research
will provide guidance and resource material to federal and state agencies for evaluating pro-
posed schemes nationally and locally. To further the implementation of the research results,
the agencies produced an Applications Manual, which is available on the Internet through
the NCHRP World Wide Web site <www2.nas.edu/trbcrp> under the project write-up for
NCHRP Project 20-24(7)A.

Readers should direct their initial attention to the “Summary,” which has been iden-
tified with shaded page edges. The full research report follows for those interested in
the details of the research effort and all of the findings.
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ALTERNATIVE APPROACHES TO THE TAXATION

SUMMARY

OF HEAVY VEHICLES

The objectives of this project were to develop procedures for evaluating taxation sys-
tems for heavy vehicles and to use the procedures to compare alternatives to the tradi-
tional motor-carrier taxation systems used by the states to finance surface transporta-
tion system improvements. These alternatives require evaluation within a range of
possible future scenarios for such matters as intramodal and intermodal competitive-
ness, energy policy and fuel use, and air quality regulations. The study focused on the
specific characteristics of heavy commercial vehicles as they influence the relative mer-
its of alternative financing mechanisms.

The project team reviewed existing state highway tax systems and analyzed how
these systems affect heavy vehicles. A survey was conducted of state agencies respon-
sible for administering these taxes, and previous studies of the equity of state and fed-
eral systems were reviewed. An analysis was conducted of the ways in which taxes paid
per mile vary with registered weight, private versus for-hire operation, interstate ver-
sus intrastate operation, and other vehicle characteristics. An analysis was also per-
formed of the effects that variations in tax systems in different states have on the com-
petitiveness of carriers based in these states.

The heavy vehicle tax systems in ten foreign countries were reviewed to identify
taxes and administrative procedures that might be of interest in this country. Also, a
review was conducted of technologies that have potential for decreasing administrative
and compliance costs or reducing evasion of heavy vehicle taxes.

Finally, six criteria were developed for evaluating heavy vehicle tax systems, and
these criteria were used to produce qualitative evaluations of four generic tax systems.
An Applications Manual, presenting quantitative procedures for applying these crite-
ria to actual tax systems, has been prepared as a separate document, which is avail-
able on the NCHRP World Wide Web site at http://www2.nas.edu/trberp under the
NCHRP Project 20-24(7)A write-up.

HEAVY VEHICLE TAXATION SYSTEMS

Comparison of States’ Tax Structures

Table 1 presents a state-by-state comparison of the relative importance of most
sources of state revenue collected in 1994 from trucks (excluding pickups and vans).




TABLE 1 Proportions of state truck user revenues from each tax category (1994)

Second
First Structure Taxes Structure Taxes Third Structure Taxes
Ad Valorem Taxes
Weight- Fines,
Registration, Drivers’ Vehicle Gasoline, Distance Gross Penalties,
Weight Fees Licenses & Title Property Diesel, & & Mileage Receipts &
State & Related!  Related? Fees® Taxest Special Fuels5 Taxes  Tolls6 Taxes? Misc.Fees$ Total
Alabama 19.3% 0.3% s P 73.9% 0.0% 0.0% 0.0% 6.5% 100%
Alaska 37.7% 6.3% 0.0% P 31.3% 0.0% 20.4%  0.0% 4.2% 100%
Arizona 11.4% 0.2% s P 46.3% 33.7% 0.0% 0.0% 8.4% 100%
Arkansas 21.9% 0.5% s P 73.7% 0.0% 0.0% 0.0% 3.9% 100%
California 36.2% 0.5% s 20.3% 37.9% 0.0% 1.9% 1.6% 1.5% 100%
Colorado 30.0% 0.4% s P 65.8% 0.0% 0.0% 0.0% 3.8% 100%
Connecticut 28.1% 1.8% s P 54.6% 0.0% 0.0% 0.0% 15.4% 100%
Delaware 15.2% 0.6% 10.8% 0.0% 36.0% 0.0% 33.2% 0.0% 4.3% 100%
District of Columbia 22.5% 2.5% 1.9% 0.0% 55.8% 0.0% 0.0% 0.0% 17.2% 100%
Florida 15.9% 0.6% s 0.0% 60.5% 0.0% 9.9% 0.0% 13.0% 100%
Georgia 35.0% 0.9% s P 59.5% 0.0% 2.2% 0.0% 2.5% 100%
Hawaii 60.7% 1.6% s 0.0% 36.3% 0.0% 0.0% 0.0% 1.4% 100%
Idaho 11.0% 0.1% s 0.0% 53.9% 29.3% 0.0% 0.0% 5.6% 100%
Tllinois 35.1% 0.1% s 0.0% 48.3% 0.0% 10.7% 0.1% 5.8% 100%
Indiana 32.0% 0.1% s P 61.2% 0.0% 4.4% 0.0% 2.3% 100%
Iowa 33.7% 0.2% s 0.0% 63.7% 0.0% 0.0% 0.0% 2.5% 100%
Kansas 32.7% 0.5% s P 52.3% 0.0% 7.8% 0.0% 6.7% 100%
Kentucky 7.3% 1.6% 16.4% P 35.3% 26.6% 1.0% 0.0% 11.8% 100%
Louisiana 14.6% 0.2% s 0.0% 71.4% 0.0% 4.5% 2.1% 7.2% 100%
Maine 29.0% 0.9% s P 47.9% 0.0% 12.3% 0.0% 9.8% 100%
Maryland 15.4% 0.2% 14.7% 0.0% 56.8% 0.0% 10.5% 0.0% 2.5% 100%
Massachusetts 26.0% 1.1% s p 52.2% 0.0% 126%  0.0% 8.0% 100%
Michigan 38.1% 0.5% 3 0.0% 55.3% 0.0% 1.2% 0.0% 49% 100%
Minnesota 27.4% 1.1% s 0.0% 62.6% 0.0% 0.0% 0.0% 8.9% 100%
Mississippt 21.0% 1.0% s p 66.7% 0.0% 0.0% 0.0% 11.2% 100%
Missouri 38.0% 0.5% 3 P 54.3% 0.0% 0.0% 0.0% 71% 100%
Montana 6.4% 0.6% 0.0% P 56.0% 0.0% 0.0% 0.0% 37.0% 100%
Nebraska 20.9% 0.1% s P 76.1% 0.0% 0.0% 0.0% 2.9% 100%
Nevada 33.5% 0.2% s P 58.8% 0.0% 0.0% 0.0% 7.5% 100%
New Hampshire 18.3% 1.2% 0.0% 0.0% 36.6% 0.0% 144%  0.0% 29.4% 100%
New Jersey 17.5% 1.3% s 0.0% 30.9% 0.0% 28.2% 0.0% 221% 100%

Also shown at the bottom of the table are national averages for these revenues and
national averages for revenues from these sources collected from all highway users.
Excluded from this table are revenues from general sales taxes and general property
taxes applied to vehicles and fuel. On a national basis, revenue from the excluded
sources represents about 25 percent of all revenue from highway users.

In all states except three (Alaska, Hawaii and Oregon), per-gallon fuel taxes are the
largest source of revenue from trucks. Nationally, fuel taxes account for 53.0 percent
of the Table 1 revenue from trucks (and 52.0 percent of the revenue from all vehicles).
However, for individual states, this share ranges from 7.5 percent in Oregon to 76.1 per-
cent in North Carolina.

The second most important revenue source is registration fees. Nationally, these
fees account for 23.5 percent of the Table 1 revenue from trucks (and 17.7 percent of
the revenue from all vehicles), with the percentage of truck revenue for individual
states ranging from 5.5 percent in New Mexico to 60.7 percent in Hawaii. Fines and
miscellaneous fees, tolls, weight-distance taxes, vehicle property taxes, and title fees
account for substantially smaller percentages of national revenue from trucks
(between 2.8 percent and 6.6 percent), but each of these sources is relatively impor-
tant in a few states.
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TABLE 1 (continued)
Second
First Structure Taxes Structure Taxes Third Structure Taxes
Ad Valorem Taxes
Weight- Fines,
Registration, Drivers’ Vehicle Gasoline, Distance Gross  Penalties,
Weight Fees Licenses & Title Property Diesel, & & Mileage Receipts &

State & Related!  Related? Fees3 Taxes4 Special Fuels5 Taxes  Tollsé Taxes? Misc.Fees8 Total
New Mexico 5.5% 0.2% 7.7% 0.0% 40.0% 39.8% 0.0% 0.0% 6.7% 100%
New York 10.5% 0.8% s 0.0% 35.8% 28.1% 18.9% 0.0% 5.9% 100%
North Carolina 19.6% 0.2% s P 76.1% 0.0% 01% 0.0% 4.0% 100%
North Dakota 27.5% 0.4% s p 61.9% 0.0% 0.0% 0.0% 10.3% 100%
Ohio 29.6% 0.5% s 0.0% 56.7% 0.0% 3.9% 0.0% 9.4% 100%
Oklahoma 18.5% 0.6% s p 56.3% 0.0% 16.4%  0.0% 8.2% 100%
Oregon 10.6% 0.2% 0.0% 0.0% 7.5% 72.2% 0.0% 0.0% 9.5% 100%
Pennsylvania 18.6% 0.2% s 0.0% 61.7% 0.0% 13.0%  0.0% 6.5% 100%
Rhode Istand 10.7% 0.9% s P 40.9% 0.0% 2.8% 6.1% 38.6% 100%
South Carolina 27.9% 0.5% s p 64.2% 0.0% 0.0% 0.0% 7.4% 100%
South Dakota 35.5% 0.6% s 0.0% 61.9% 0.0% 0.0% 0.0% 2.0% 100%
Tennessee 31.1% 0.4% s p 62.9% 0.0% 0.0% 0.0% 5.6% 100%
Texas 17.2% 0.8% 19.5% P 58.9% 0.0% 14% 0.0% 2.2% 100%
Utah 19.3% 0.4% s P 70.7% 0.0% 01% 0.0% 9.6% 100%
Vermont 23.0% 0.2% 14.4% 0.0% 59.2% 0.0% 0.0% 0.0% 3.2% 100%
Virginia 14.5% 0.2% 8.2% r 59.2% 0.0% 5.8% 0.0% 12.1% 100%
Washington 19.7% 0.2% s 18.1% 49.9% 0.0% 5.5% 0.0% 6.6% 100%
West Virginia 19.6% 0.3% 10.8% P 57.2% 0.0% 8.2% 0.7% 3.2% 100%
Wisconsin 37.0% 0.2% s 0.0% 59.4% 0.0% 0.0% 0.0% 3.4% 100%
Wyoming 21.1% 0.5% K] P 64.8% 0.0% 0.0% 0.0% 13.5% 100%
Average - Trucks 23.5% 0.5% 2.8% 2.9% 53.0% 5.0% 5.4% 0.3% 6.6% 100%
Average - All Users 17.7% 1.6% 53% 7.2% 52.0% 1.3% 7.2% 0.1% 7.6% 100%

Notes: 1 May include some ad valorem-based registration fees and miscellaneous fees related to registration.

2 Includes commercial drivers’ licenses.

3 Includes some taxes that are collected on the same basis as general sales taxes, but which are identified as vehicle title fees. States
with an ‘s’ in this column levy a general sales tax which is applicable to motor vehicles but not considered to be a highway user tax.
See Table 9 for general sales taxes applicable to motor vehicle sales.

'S

States with a ‘p’ in this column have a personal property tax that applies to motor vehicles in addition to other types of personal
property. This tax is not considered to be a highway user tax.

5 Includes gross receipts after refunds, distributor and dealer licenses, etc., and regional surcharges. See Table 9 for sales taxes
applicable to fuel sales.

Survey of the States

A survey of all state agencies responsible for heavy vehicle taxation was conducted
with the assistance of the American Association of State Highway and Transportation
Officials (AASHTO). Some of the findings of this survey are as follows:

* Twenty-one of 36 responding states have conducted recent studies of one or more
heavy vehicle taxation issues. Fifteen of these states have evaluated evasion, the
most frequently addressed issue.

* There is general agreement that the International Registration Plan (IRP) and
the International Fuel Tax Agreement (IFTA) reduce carrier compliance costs;
contribute to the equity, economic efficiency, and stability of revenue; and have
positive economic impacts. Most respondents also believe that these agreements
have reduced both administrative costs and the potential for tax evasion; however,
several respondents thought the agreements had negative impacts in these areas.
Several suggestions were made for expanding the agreements, improving their




administration, or modifying provisions that adversely affect revenue collected
by some states.

* Thirty-two of the 36 respondents identified one or more measures that their states
have taken to reduce evasion. Fifteen states have improved their auditing proce-
dures or reporting requirements, 11 mentioned involvement in the Federal/State
Motor Fuel Tax Compliance Project, and ten states changed the point of collection
for fuel taxes.

Equity of Heavy Vehicle Tax Systems

The equity of highway tax systems usually is evaluated by comparing the extent to
which different vehicle classes pay user charges that are proportional to the class’ esti-
mated responsibility for public agency costs. For this purpose, equity ratios are
obtained for each class by dividing user charges paid by the class by the estimated cost
responsibility of the class. For each class, the equity ratio then is the revenue received
from that class divided by the cost responsibility of the class. Equity ratios are less than
one for classes that underpay their cost responsibility and greater than one for classes
that overpay.

Table 2 shows the equity ratios developed in the 1997 Federal Highway Cost Allo-
cation Study. Separate sets of ratios are shown for Federal costs and user charges, costs
and user charges for all states (as a group), costs and user charges for all local govern-
ments, and costs and user charges for all three levels of government combined. The
table indicates that revenue received from all trucks as a class approximately equals
their responsibility for all state-level costs but falls short of their responsibility for Fed-
eral and local costs. When distinctions are made by registered weight, the table indi-
cates that vehicles with low registered weights generally overpay while vehicles with
high registered weights generally underpay. The low equity ratios shown for local gov-
ernments indicate that highway users pay only about one-tenth of local governments’
expenditures on streets and roads. Considering all levels of government, highway users

TABLE 2 Ratios of revenues to allocated costs by vehicle class for all levels of

government
Vehicle Class/Registered Weight Federal State Local  All Levels
Autos 0.9 1.0 0.1 0.7
Pickups/Vans 12 1.2 0.1 0.9
Buses 0.1 0.8 0.0 04
All Passenger Vehicles 1.0 1.0 0.1 0.8
Single-Unit Trucks
<25,0001b 14 22 0.1 1.5
25,001 - 50,000 1b 0.6 1.0 0.0 0.6
> 50,000 1b 0.5 0.5 0.0 0.4
Total Single Unit 0.8 1.2 0.1 0.8
Combination Trucks
<50,000 1b 14 1.7 0.1 13
50,001 - 70,000 Ib 1.0 1.3 0.1 0.9
70,001 - 75,000 1b 0.9 11 0.1 0.8
75,001 - 80,000 1b 0.9 0.9 0.1 0.8
>80,000 Ib 0.6 1.0 0.0 0.7
All Combinations 0.9 1.0 0.1 0.8
All Trucks 0.9 1.0 0.1 0.8
All Vehicles 0.9 1.0 0.1 0.8

Source: FHWA, 1997 Federal Highway Cost Allocation Study, August 1997, Table ES-5.
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underpay their cost responsibility by about 20 percent, primarily because of their low
payments to local governments.

Table 3 summarizes the results of the most recent highway cost allocation studies
known to have been conducted since 1982. The table shows which states have had
(unadjusted) heavy vehicle equity ratios in ranges of less than 0.60, between 0.60 and
0.80, between 0.80 and 1.00, and more than 1.00. The definitions of “heavy vehicles”
and the methods used vary significantly among the studies; however, most of the stud-
ies used methods that are similar to the Federal studies.

Table 3 shows that 16 state studies have found that heavy vehicles are underpaying
and seven have found that they are overpaying. The reasons for the differences in the
results are often complex and sometimes cannot be adequately derived from the avail-
able reports. Several of the states with low equity ratios are states which have low over-
all tax rates for heavy vehicles. Of the seven states where heavy vehicles were over-
paying, four have weight-distance taxes (Arizona, Kentucky, Idaho, and Oregon).

TAX BURDEN AND EFFECTS ON COMPETITIVENESS

Table 4 shows estimates of total annual and per-mile state taxes paid by four proto-
typical vehicles operating in each state. The four vehicles are registered at gross vehi-
cle weights (GVWs) of 30,000, 50,000, 60,000 and 80,000 1b, and they are assumed to
have annual mileages that are typical for vehicles registered at these weights. The taxes
included in the table are registration fees, fuel taxes, weight-distance taxes, property
taxes, and sales taxes, but they exclude tolls and several minor taxes.

Cost responsibility per mile rises with GVW, and so it would be desirable for taxes
per mile also to rise with GVW. Table 4 indicates that annual taxes paid do rise with
GVW; however, annual mileage also rises with vehicle-miles traveled (VMT). Hence
in most states, taxes paid per mile fall with GVW for GVW:s above 50,000 1b; and there
are only three states (Arizona, Idaho and Oregon) in which taxes per mile are higher
for 80,000-1b vehicles than for 60,000-1b vehicles.

Registered GVW is only one of the variables affecting tax burden and equity. Vehi-
cles registered at a given weight generally have higher annual mileages (1) if they are
operated by a for-hire carrier than if they are operated by a private carrier and (2) if they
operate in several states than if they operate entirely (or almost entirely) in a single state.
Hence, taxes paid per mile generally are higher for private carriers than for for-hire car-
riers, and they generally are higher for intrastate carriers than for interstate carriers.

TABLE 3 Summary of results of recent state highway cost allocation
studies regarding equity of tax structure for heavy vehicles

Revenue-to-Cost-Responsibility Ratio State and Year of Study
<0.60 Maryland (1982), Colorado (1988),
Georgia (1991), Texas (1995)
0.60-0.80 Connecticut (1982), Missouri (1984),
Indiana (1988), Minnesota (1990),
Nevada (1994)
0.80-1.00 Wisconsin (1982), North Carolina (1983),

Kansas (1985), California (1987),
Pennsylvania (1990), Vermont (1990),
Virginia (1992)

>1.00 Maine (1989), Delaware (1992),
Arizona (1992), Kentucky (1992),
Montana (1992), Idaho (1994),
Oregon (1995)




TABLE 4 State taxes paid by four prototypical vehicles

Registered GVW

30,000 1b 50,000 1b 60,000 1b 80,000 1b

Annual Per-Mile Annual Per-Mile Annual Per-Mile Annual Per-Mile

Alabama $988 7.4¢ $1629 9.0¢ $2226 $3902 5.5¢
Alaska 356 2.7 519 29 797 2.8 1500 21
Arizona 1533 11.5 2457 13.5 3821 13.6 9751 13.8
Arkansas 843 6.3 1459 8.0 2203 7.9 4229 6.0
California 1595 12.0 2514 13.8 2909 104 5588 7.9
Colorado 2409 181 3149 173 3794 135 5727 8.1
Connecticut 937 7.0 1757 9.7 2427 8.7 4352 6.2
Delaware 1081 8.1 1754 9.7 2451 8.7 4549 6.5
District of Columbia 914 6.9 1374 7.6 1837 6.5 3832 5.4
Florida 901 6.8 1603 8.8 2293 8.2 4459 6.3
Georgia 431 3.2 758 4.2 1125 4.0 2175 31
Hawaii 1219 9.2 1872 10.3 2398 8.5 4179 5.9
Idaho 782 5.9 1239 6.8 1902 6.8 6367 9.0
Ilinois 1312 9.9 2221 12.2 3110 11.1 5468 7.8
Indiana 1336 10.0 2165 119 3039 10.8 5747 8.2
Iowa 1071 8.0 1935 10.6 2703 9.6 4955 7.0
Kansas 1233 9.3 1965 10.8 3245 11.6 5839 8.3
Kentucky 1537 115 2441 134 4296 15.3 7368 105
Louisiana 748 5.6 1164 6.4 1895 6.8 3638 5.2
Maine 1211 9.1 1878 10.3 2601 9.3 4488 6.4
Maryland 840 6.3 1705 9.4 2429 8.7 4784 6.8
Massachusetts 1250 94 1958 10.8 2718 9.7 4732 6.7
Michigan 982 7.4 1615 8.9 2144 7.6 3659 5.2
Minnesota 952 7.1 1634 9.0 2430 8.7 4786 6.8
Mississippi 1019 7.7 1738 9.6 2428 8.7 4712 6.7
Missouri 781 5.9 1257 6.9 2393 8.5 4532 6.4
Montana 1259 9.5 2030 11.2 2915 104 5516 7.8
Nebraska 1317 9.9 2081 114 2918 104 5012 71
Nevada 1448 10.9 2279 12.5 3185 114 5716 8.1
New Hampshire 812 6.1 1285 71 1834 6.5 3935 5.6
New Jersey 830 6.2 1321 73 1882 6.7 3166 4.5
New Mexico 534 4.0 987 54 1651 59 4697 6.7
New York 1101 83 1844 10.1 3070 10.9 7412 10.5
North Carolina 1038 7.8 1644 9.0 2317 83 4309 6.1
North Dakota 702 53 1256 6.9 1858 6.6 3569 5.1
Ohio 966 7.3 1616 8.9 2342 83 4594 6.5
Oklahoma 654 49 1060 5.8 1621 5.8 2936 4.2
Oregon 777 5.8 1464 8.1 2597 9.3 10566 15.0
Pennsylvania 1044 7.8 1705 94 2502 8.9 5234 7.4
Rhode Island 1434 10.8 2301 12.7 3271 11.7 5730 8.1
South Carolina 840 6.3 1304 7.2 1845 6.6 3488 5.0
South Dakota 936 7.0 1613 8.9 2240 8.0 4084 5.8
Tennessee 1264 9.5 1931 10.6 2611 93 4526 6.4
Texas 1316 9.9 2056 11.3 2737 9.8 4637 6.6
Utah 951 7.1 1504 83 2069 7.4 3525 5.0
Vermont 1135 8.5 1966 10.8 2827 101 5234 74
Virginia 1212 9.1 1930 10.6 2821 101 5052 7.2
Washington 1314 9.9 2100 11.6 3083 11.0 5797 82
West Virginia 1069 8.0 1692 93 2688 9.6 4684 6.7
Wisconsin 1056 7.9 1737 9.6 2536 9.0 5265 7.5
Wyoming 626 4.7 1026 5.6 1414 5.0 2254 3.2
Average 1057 7.9 1715 94 2479 8.8 4828 6.9

Sources: Table 25 and American Trucking Associations, Motor Carrier Advisory Service, Volume II],
State Service, Updated to February 1996.
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Similarly, for vehicles registered at a given weight, taxes paid per mile generally are
higher for single-unit trucks than for combinations.

For operators of vehicles that compete with each other, differences in taxes paid and
in the costs of complying with related administrative requirements have some effect on
the ability of operators of these vehicles to compete with each other. In particular

* To the extent that taxes imposed on different vehicles are not proportional to their
cost responsibility, operators of the undertaxed vehicles enjoy a competitive
advantage; and

* Operators of vehicles based in states that have an ad valorem tax on the sale of
vehicles or a property tax that is applied only to vehicles based in the state are at
a competitive disadvantage relative to operators of vehicles based in other states.

Several other less significant competitive effects are discussed in the report, though
most or all of these effects apply only to small numbers of carriers or vehicles or pro-
duce cost differences that are no more than a small fraction of 1 cent per vehicle-mile.

INTERNATIONAL EXPERIENCE

To identify new or different ideas relating to heavy vehicle taxation, a review was
conducted of tax systems in seven European countries (the United Kingdom, France,
Germany, Sweden, Norway, Switzerland, and Austria), and in Japan, Australia, and
New Zealand. A more limited review was conducted of the systems in several other
European countries. Some of the findings of this review are as follows:

¢ The harmonization effort undertaken by the European Union (EU) is having a
major effect on the heavy vehicle taxes used by the member states. The EU has
set conditions under which several taxes can be imposed, including minimum
and maximum rates.

* A recent EU proposal would require that motorway permit fees vary with road-
damage class and emissions class. Three road-damage classes would be distin-
guished, based on axle configuration, GVW, and whether or not the vehicle has an
air suspension. Motorway permit fees and tolls would not be allowed to exceed the
cost of related infrastructure development, but additional surcharges could be
imposed for use of congested or environmentally sensitive routes.

* EU states apparently do not have any tax regulations, such as apportionment or
fuel tax reporting, that require information about distance traveled by jurisdiction.
Sweden and Denmark have discontinued their weight-distance taxes because, as
the only taxes that required odometer readings at border crossings, these taxes put
their carriers at a competitive disadvantage with carriers from other states.

* New Zealand continues to use an axle-configuration weight-distance tax. Also,
several countries in Eastern Europe apply weight-distance taxes to foreign vehi-
cles, and the EU is considering such taxes for possible future implementation.

* Germany is exploring the use of electronic equipment for administering distance-
based permit fees for the use of motorways. Such distance-based fees would
replace the time-based motorway permit fees now used by several EU states.

* The United Kingdom has a relatively sophisticated system of registration fees that
varies with axle configuration as well as with GVW.

* Motorways in France are built primarily by public/private partnerships and paid
for by tolls. Tolls are set to discourage motorway use by private automobiles and
to encourage use by heavy trucks.




« Western European countries generally collect substantially more revenue from
highway users than is needed to build and maintain their road systems.

TECHNOLOGY

A review was conducted of various technologies that have been implemented or may
be implemented in the future for improving the administration of heavy vehicle taxes.
These technologies include fuel dyeing, automatic vehicle identification (AVI), auto-
matic vehicle location (AVL) systems such as global positioning systems (GPS), vision
technology, electronic data interchange (EDI), electronic funds transfer (EFT), and
electronic toll collection. Several systems incorporating these technologies have been
tested or are being developed, including the recent Automated Mileage and Stateline
Crossing Operational Test (AMASCOT), the Commercial Vehicle Information Sys-
tems and Networks (CVISN), and the Commercial Vehicle Operations (CVO) compo-
nent of the Intelligent Transportation System (ITS). This review leads to several rather
limited conclusions:

+ Experience over the last ten years demonstrates that quick breakthroughs in
the application of new technologies and systems cannot be expected to occur
very often.

« There is some possibility that electronic systems can be implemented for collect-
ing and transmitting the mileage-by-jurisdiction data required for registration-fee
apportionment and fuel-use reporting. Such systems have potential for reducing
both evasion and public-sector administrative costs. However, they are likely to
be financially attractive only to truck operators that already use GPS. Also, carri-
ers may be reluctant to use these systems for tax-reporting purposes because of
concerns about proprietary information and personal privacy (particularly as to
whether carriers would be required to allow state auditors to access their comput-
erized information systems) and concerns that implementation of these systems
might lead to increased use of weight-distance taxes.

« National leadership is becoming increasingly important to give direction to
research, development, testing, and demonstration programs. This leadership will
probably be best achieved through cooperative efforts of several organizations
including the Transportation Research Board, U.S. DOT, ITS America, and others.
One short-term objective requiring national leadership is reaching agreement on
ITS standards that will provide for efficient use of competing manufacturers’ prod-
ucts for AVI and related communications systems.

« National and state R&D programs should encourage competition among all inter-
ested parties in the development of new technologies and improved tax systems,
as a consensus develops on future directions. One of the difficult challenges at the
national level is to institute a process that will lead to the adoption of national stan-
dards at the appropriate time during the development of new technologies in a
manner that will achieve a proper balance between two somewhat conflicting
objectives: (a) achieving compatibility of systems, such as cited above regarding
transponders and related systems and (b) facilitating an open marketplace for mul-
tiple suppliers and improved technologies through competitive R&D efforts by
adopting standards that do not stifle competition by favoring one or more suppli-
ers over other potential suppliers.

« Research is needed on the development of a national base state system that
would integrate all major heavy vehicle taxation systems, including registration,
fuel, weight-distance and other types of taxes. Such a system should use avail-
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able technology and computer systems to create simplified, common reporting
systems, while preserving the prerogatives of the states to establish tax struc-
tures and rates.

* Economists are in agreement that marginal cost pricing offers the greatest benefits
to the economy of all forms of the highway user tax structure. Much of this bene-
fit would be realized in freight transportation in the form of congestion relief and
more efficient heavy vehicle use. Because of this, more emphasis should be placed
on research, development, and demonstrations in this area.

EVALUATION OF HEAVY VEHICLE TAXATION SYSTEMS

Procedures for evaluating heavy vehicle taxation systems were developed and are
described in a separate Applications Manual that is available on the NCHRP World
Wide Web at http://www2.nas.edu/trberp under the NCHRP Project 20-24(7)A write-up.
Those procedures use six criteria for evaluating the systems. These criteria are listed in
Table 5 and described briefly below.

Adequacy

The most important tax issue to transportation administrators is whether the tax sys-
tem will yield enough revenue to cover expenses. For existing taxes, forecasts of yield

TABLE 5§ Criteria for evaluating heavy vehicle tax systems

Adequacy

Yield

Stability and certainty
Responsiveness to changes in needs
Responsiveness to inflation
Potential for increases when needed

Administrative Efficiency

Administrative costs
Enforcement costs
Compliance costs
Implementation issues

Equity

Allocation of public agency costs

Among motor vehicles of the same class (horizontal equity)
Among classes of motor vehicles (vertical equity)

Relative to competing modes

Economic Efficiency
Charging based on full marginal costs
Public agency costs and other external costs
Spatial and temporal variation

Evasion and Avoidance

Illegal evasion
Legal avoidance

Feasibility
Availability of necessary data and technology

Political acceptability / opposition
Constitutional prohibitions
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are developed by obtaining data on the current or recent yield of these taxes and deter-
mining what changes can be expected in the future. If no changes in the tax system are
planned, reasonable forecasts can be obtained by extrapolating past trends observed
over one or more business cycles. Forecasts of the net yield of proposed new taxes
require information on the proposed tax rate and on the revenue base (VMT, vehicles,
sales, etc.), estimates of likely evasion and avoidance and of any other significant
effects that the tax is likely to have on the revenue base, and estimates of administra-
tive and enforcement costs.

Other issues relating to the adequacy of a tax system are stability and certainty,
responsiveness to changes in needs, responsiveness to inflation, and potential for
increases when needed. Highway taxes that are responsive to inflation are those that are
indexed to an inflation indicator (preferably a general index, such as the Consumer
Price Index) and ad valorem taxes on property or sales. Because fuel prices do not
always rise with general inflation, sales taxes on fuel and taxes that are indexed to the
price of fuel provide less inflation protection than other ad valorem taxes and taxes that
are indexed to a more general measure of inflation.

Administrative Efficiency

From a narrow public-sector perspective, administrative efficiency is measured by
comparing public-sector administrative costs and enforcement costs with total revenue
collected. From a broader perspective, administrative efficiency can be measured by
including the costs incurred by the private sector in complying with the administrative
requirements of a tax. All three types of administrative cost should be measured as
incremental costs resulting from any tax or set of taxes that is being evaluated in the
context of all existing taxes and related programs that are assumed to continue in effect.

For existing taxes to be administered using existing procedures, administrative and
enforcement costs can usually be estimated by analyzing agency budgets (though these
costs are unlikely to appear as separate line items). However, estimation of private-
sector compliance costs will require a more detailed analysis of the procedures used by
various categories of taxpayers. In the case of new or proposed taxes, the estimation of
all three types of costs requires specifying the procedures and technology to be used
for administering the taxes and estimating the implementation and annual costs of the
proposed system.

Equity

The equity criterion is usually interpreted as measuring the allocation of public
agency costs among user groups (particularly vehicle classes) in proportion to their
estimated responsibility for these costs. The other external costs of highway use have
traditionally been excluded from consideration when evaluating equity, and this report
adheres to this somewhat arbitrary convention.

The most common way of evaluating the equity of a highway tax system is by com-
paring equity ratios estimated for each of several vehicle classes. For each class, the
equity ratio is obtained by dividing user revenues paid by the vehicle class by the esti-
mated cost responsibility of that class. The ratios indicate which vehicle classes overpay
their cost responsibility, which underpay, and the extent of the over- or underpayment.

Economic Efficiency

The goal of economic efficiency implies that vehicles should be charged a fee equal
to their marginal cost responsibility both for public agency costs and for other external
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costs of vehicle use. If one motor vehicle pays less than its full social cost responsibil-
ity while another vehicle or competing mode does not have such a subsidy, the high-
way system will be overused by the underpaying vehicle, resulting in both an increase
in real resource costs and in the implicit public subsidy of the first motor vehicle.

The economic efficiency goal differs from the most generally accepted version of
the equity goal in four ways:

* In addition to public agency costs, the efficiency goal includes the other external
costs of vehicle use.

* It is based on marginal costs rather than average costs.

* These costs are compared with the sum of all user charges (Federal, state, and
local) rather than with charges imposed by a single level of government.

* The marginal fee paid for vehicle use should, to the extent practical, match the
marginal social costs attributable to that use.

Currently, there is much uncertainty about the level of external costs and no effec-
tive means of charging for these costs. Hence, the usefulness of formal analyses of the
economic efficiency of alternative systems of highway taxes is limited. Accordingly,
evaluations of economic efficiency usually involve only informal analyses of the extent
to which alternative tax systems attempt to charge for external costs and of the result-
ing costs and benefits.

Evasion and Avoidance

Most major heavy vehicle taxes provide vehicle operators with some opportunity for
underpaying their tax liabilities. Some of these taxes also provide operators with oppor-
tunities for legally avoiding the taxes. Also, some taxes, notably fuel taxes, provide third
parties (not motor carriers) with substantial opportunities to profit from tax evasion.

Examples of potential evasion include use of untaxed fuel, registration of vehicles at
declared maximum GVWs that are lower than the actual maximum GVWs, under-
reporting of mileage subject to weight-distance taxes, and misallocation of mileage
operated among states so as to reduce total tax liabilities. This last type of evasion has the
effect of increasing tax payments to “low tax” states while decreasing payments to “high
tax” states by a greater amount. Examples of legal avoidance include purchasing fuel in
states that do not impose sales taxes on fuel, registering trailers in states that charge a low,
one-time fee, and declaring vehicles to be based in states where they are not subject to
property taxes or vehicle sales taxes or where the effect of these taxes is small.

Both illegal evasion and legal avoidance have important implications for tax ade-
quacy and for equity. Evasion and avoidance reduce tax yields and, if the reduction is
appreciable, they may result in a need to increase tax rates. Perhaps more important,
evasion and avoidance reduce tax equity by interfering with governmental attempts to
tax carriers on the basis of their estimated cost responsibility.

Trade-offs also exist between evasion and administrative efficiency. Evasion can be
partially controlled with improved auditing and reporting procedures (e.g., through
combined auditing of registration-fee apportionment and fuel-use reporting). On the
other hand, increases in tax rates to achieve adequate revenue result in increased incen-
tives for evasion, which, if not accompanied by increased enforcement, will increase
evasion.

There are two basic approaches to estimating the overall evasion rate for highway
taxes: (1) inferring an overall evasion rate from evasion data obtained in the audit and
enforcement process and (2) comparing actual tax collections to independent estimates
of the amount that should be collected that are derived from data on highway usage. The
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first approach usually produces substantial underestimates of overall evasion and,
because of upward biases in currently used procedures for estimating truck VMT, the sec-
ond approach usually produces substantial overestimates of evasion by heavy vehicles.

Feasibility

Feasibility is primarily a concern in the evaluation of new taxes but may also be a
concern in the evaluation of increases in the rates at which existing taxes are imposed,
particularly if the proposed increases are large. Feasibility addresses the following:

« Constitutionality of a tax that is new or significantly altered;

« Existence of the necessary technology and the availability of the necessary data to
administer the tax; and

« Political acceptability of a new tax, of an increase in existing taxes, or of any new
technology proposed for administering a new or existing tax.

Evaluations of the feasibility of potential changes to a tax system are significantly
influenced by the time available to legislate and implement the changes. When this time
period is short, the number of feasible options is small. As the time period lengthens,
the number of feasible options grows. Thus the feasibility criterion is applied differ-
ently when addressing an urgent need for increasing revenue than when performing a
more in-depth study of potential improvements to the tax system.

In any study of the potential changes to a system of taxes, the feasibility criterion
plays a useful role in narrowing the options to be considered. Options that are com-
pletely infeasible (e.g., because of constitutional restrictions or the unavailability of
needed data) should not be studied. However, for in-depth studies, some care should
be used to make sure that this criterion is not applied rashly. Options that present fea-
sibility challenges that are not absolute (e.g., implementation problems or political
opposition) are not worth studying if they have no attractive features; however, they
may be worth at least some consideration if they do have potential advantages. For
these options, the feasibility evaluation consists of identifying the effort that would be
required to overcome the feasibility obstacles, and the broader evaluation consists of
determining whether or not this effort appears to be worthwhile.

QUALITATIVE EVALUATIONS OF GENERIC TAXATION SYSTEMS

Table 6 presents a simplified summary of qualitative evaluations of three generic
heavy vehicle taxation systems. The “basic system” consists of a per-gallon fuel tax,
an annual registration fee (and possibly some other annual fees), and monthly or
quarterly fees for regular overweight operation. The other two systems are obtained by
adding to the basic system either a flat-rate or graduated fuel tax surcharge or a weight-
distance or axle-configuration weight-distance tax. (An axle-configuration weight-
distance tax is a tax on mileage that is imposed at a rate determined by a vehicle’s axle
configuration and its declared maximum GVW.)

Table 6 shows a rating of each system’s potential for satisfying each of the six eval-
uation criteria. The ratings are on a scale of one (poor) to five (excellent). It should be
emphasized that the ratings reflect evaluations of the potential for each of the proto-
typical systems to satisfy the various criteria; they do not measure how well actual tax
systems meet these criteria.

Table 6 indicates that the ratings differ slightly for the two principal variants of the
fuel tax surcharge system and also for the two principal variants of the weight-distance
tax system. Each of the five tax system variants does relatively well under some criteria
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TABLE 6 Evaluation summary
Scale of 1 to 5 (poor to excellent)

Administrative Economic Evasion
Tax System Adequacy Efficiency Equity  Efficiency and Feasibility
Avoidance
1. Basic System 4to5 4 2 1.5 3 5
2. Fuel-Tax Surcharge System
Flat rate 5 4 3 2 25 4
Graduated 5 3 4 2.5 2 1
3. Weight-Distance Tax System
Weight-distance tax 5 35 4 25 3 3
Axle-configuration 5 3 45 3 25 2.5

weight-distance tax

and less well under others. However, the advantages of the graduated fuel tax sur-
charge system do not appear to balance its very low feasibility rating. With this one
exception, each of the principal system variants shown in the table appears to have
something to offer. The choice rests primarily on the relative importance placed on
the various criteria.

A taxation system that combines the basic system with revenue from tolls was also
evaluated, though the results of this evaluation do not readily fit the format of Table 6.
A system that includes tolls has unique capabilities for reflecting the significant spatial
and temporal variations in the full social costs of highway use. As such, it does far bet-
ter than any of the other systems in meeting the economic efficiency criterion, at least
when electronic toll collection is used. Furthermore, if tolls are set to reflect the differ-
ence between cost responsibility for use of toll facilities and the fuel taxes and other
user charges paid as a result of that use, toll systems can also meet the equity criterion
quite well. However, the potential for toll avoidance makes it very difficult to design
toll systems that achieve their economic efficiency objective in an administratively
efficient manner. Also, there is substantial popular opposition to introducing tolls on
facilities that currently are toll-free and to charging motorists for the external costs of
emissions, as well as more moderate opposition to charging for the external costs of a
user’s impact on congestion.

CONCLUSIONS AND SUGGESTED RESEARCH

The procedures presented in the Applications Manual for evaluating heavy vehicle
tax systems should be helpful in assessing the strengths and weaknesses of various sys-
tems of taxes and tax administration. Unfortunately, the better systems all have some
weaknesses. Choosing among these systems involves making trade-offs among the cri-
teria that affect both the choice of taxes and the systems used for administering them.

One of the most important trade-offs is between administrative efficiency and eva-
sion. Effective enforcement efforts can reduce tax evasion, but they generally increase
costs for both public-sector administration and private-sector compliance. Political
pressures to reduce administrative costs usually result in enforcement efforts that fali
well short of optimal. In most if not all states, net tax revenue (after subtracting admin-
istrative costs) can be increased by increasing enforcement expenditures. Improved
enforcement also would contribute to increasing equity, because there are substantial
differences in evasion rates among carriers.

A more complex set of trade-offs relates to the equity criterion and the extent to
which various classes of carriers pay their fair share of the public agency costs of high-
ways. Although there are several factors that affect the cost responsibility of an indi-
vidual heavy vehicle, the most significant that are usually addressed by equity analy-
ses are annual miles of travel and weight.
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In most states, the most important heavy vehicle tax is the fuel tax. Revenue from
this tax tends to be proportional to miles traveled, but it increases more slowly than
vehicle weight and much more slowly than weight-related cost responsibility.

Annual fees, such as registration fees, that may increase sharply with weight can be
used to obtain additional revenue from heavy vehicles. However, reliance on these fees
results in overtaxing vehicles with low annual miles or undertaxing those with high
annual miles. High annual fees and variations in annual miles among vehicle and car-
rier types result in taxes per mile for vehicles of a given weight being higher, on aver-
age, for private carriers than for for-hire carriers, higher for intrastate carriers than for
interstate carriers, and higher for heavy single-unit trucks than for combinations. Also,
the increase in annual fees with declared weight generally is not as sharp as the increase
in average annual miles. For this reason, there are only three states in which the average
of total taxes per mile is not lower for 80,000-1b vehicles than for 60,000-1b vehicles.

Weight-distance taxes are capable of being matched to the weight and mileage-
related components of cost responsibility. However, relative to fuel taxes, weight-
distance taxes entail somewhat higher compliance costs (particularly for intrastate
carriers) and they may be somewhat more expensive to administer. More important,
because weight-distance taxes make it practical to increase taxes paid by high-mileage
heavy trucks, these taxes are strongly opposed by most operators of for-hire interstate
trucks.

Varying highway taxes by area of operation is a related and difficult issue that arises
when considering the economic efficiency criterion. This issue probably should also be
considered when considering the equity criterion, because area of operation has sig-
nificant effects on public agency costs for expanding capacity and acquiring right of
way. Of the charging mechanisms considered in this study, tolls in general and elec-
tronic toll-collection (ETC) systems in particular, have the greatest potential for reflect-
ing locational factors. ETC systems can also be used to vary toll charges by time of day
and by selected vehicle registration information, such as maximum declared weight.
However, toll systems appear to be an imperfect mechanism for varying highway
charges by area of operation, because limiting tolls in any area to a small set of roads
makes avoidance relatively easy, while extending tolls to a larger set of roads increases
administrative costs.

There is some possibility that, in the next several years, electronic systems can be
implemented for collecting and transmitting the mileage-by-jurisdiction data required
for registration-fee apportionment and fuel-use reporting. Such systems have potential
for reducing evasion and reducing public-sector administrative costs. However, they
are likely to be financially attractive only to truck operators that already use GPS. Also,
carriers may be reluctant to use these systems for tax-reporting purposes because of
concerns about proprietary information and personal privacy (particularly as to whether
carriers would be required to allow state auditors to access their computerized infor-
mation systems) and concerns that implementation of these systems might lead to
increased use of weight-distance taxes.

Arguments are sometimes made against charging user fees to cover full cost respon-
sibility for heavier trucks because of the negative effects this may have on competition
within the for-hire motor carrier industry. However, the analysis of state tax structures
conducted in this study shows that most of the effects on competitiveness apply only
to relatively small numbers of carriers or vehicles and produce cost differences that are
no more than a small fraction of 1 cent per vehicle-mile. Current tax structures have
relatively little effect on competition among carriers in the large majority of the for-
hire market. The effects on competition are generally minor and are limited to several
relatively small segments of the motor-carrier market and to a few states.
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The previous discussion presumes that each of the six criteria is readily applied to
any heavy vehicle taxation system. However, a lack of available information affects the
application of some of the criteria.

The most significant limitations affect the economic efficiency criterion, which
requires that highway users be charged for the full marginal social costs of their use.
Difficulties in developing tax systems that address this criterion are political (significant
opposition by highway users to paying for the external costs of their use), analytic (plau-
sible high and low estimates of marginal external costs differ by an order of magnitude
or more), and practical (most proposed externality charges present administrative or
evasion/avoidance problems, and the charges do not always vary with responsibility for
external costs in an appropriate manner). However, it is worth observing that all taxes
that relate to vehicle usage (fuel taxes, mileage taxes and tolls) tend to contribute to
economic efficiency while annual fees do not. Furthermore, if political opposition can
be overcome, current understanding of external costs is sufficient to justify the intro-
duction of emissions and congestion charges at modest levels.

Good estimates of evasion are also difficult to obtain. These difficulties are partly
due to the relatively limited understanding of many administrators of the methods and
extent of evasion. Though in-depth studies of the extent of evasion are relatively expen-
sive to perform, the information they produce can be useful in improving enforcement
procedures and in reducing evasion.

A more readily surmounted limitation affects the equity criterion. This criterion pre-
sumes the availability of information on the responsibility of various vehicle classes
for state highway costs. However, relatively few states have performed recent cost-
responsibility studies that can be used as the basis for such an evaluation of equity.

Finally, there is a limitation that affects the estimation of private-sector compliance
costs, a component of administrative costs. The primary source of information on these
costs is the private firms that incur these costs; but cost estimates provided by many of
these firms may be intentionally exaggerated.

Suggested Research

There are a number of issues relating to the taxation of heavy vehicles that require
additional research:

* A study should be conducted of the effectiveness of base-state auditing in uncov-
ering evasion of fees and taxes owed other states. There is some possibility that
base-state auditing procedures are not effective for uncovering misallocation of
mileage among states.

¢ An evaluation should be conducted of the advantages and disadvantages of replac-
ing the IRP and IFTA with a single base-state system for handling both registration-
fee apportionment and fuel-use reporting, and perhaps for handling weight-distance
taxes as well. The possibility of enhancing such a system to allow it to handle reg-
istration fees that vary with annual-mileage bracket might also be considered.

* Software and a users’ manual should be developed to be used by the states for per-
forming cost-allocation studies and for evaluating tax systems.

* A study should be conducted to determine the conditions under which closely
spaced vehicles are misclassified as larger vehicles and to develop procedures for
avoiding and correcting the resulting overcounts of large vehicles. The resulting
improvements in VMT estimates of large vehicles will be useful in studies of tax
evasion by heavy vehicles and in other analyses of heavy truck operations.
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« Substantial additional research is required to produce improved estimates of the
external costs of vehicle operation. Current high and low estimates of these costs
differ by an order of magnitude or more.

s Research is required into the overall effects of marginal cost pricing on economic
efficiency as well as the effects on different user classes, the benefits and costs to
these classes, and options for mitigating adverse effects on low-income persons.

 ETC systems and other potential systems for charging for marginal costs on a
Jocalized basis require further evaluation and refinement.

Other Recommendations

Some additional recommendations are as follows:

o All states should perform in-depth reviews of their tax administration and
enforcement programs to identify opportunities for reducing evasion and increas-
ing net revenue. To the extent that such opportunities are identified, the results
should be used to generate support for the funding needed to take advantage of
these opportunities.

« Auditing carrier records relating to payment of both registration fees and fuel taxes
should be performed jointly, even in states in which other functions related to the
administration of the two programs are performed by separate offices. Joint audit-
ing avoids duplication of effort and makes it easy to identify any inconsistencies
in mileage reports filed for these fees and taxes.

« All states should perform cost responsibility studies periodically in order to pro-
duce better evaluations of the equity of their highway tax systems.

« All states should adopt improved procedures for estimating the VMT of heavy
trucks and for counting six-tire trucks. The resulting improvements in VMT esti-
mates will improve the quality of estimates of tax evasion by heavy vehicles as
well as the quality of various other analyses of heavy truck operations.

« The EU’s evolving heavy vehicle taxation system should continue to be moni-
tored, particularly the effectiveness of existing and proposed fees relating to emis-
sions classes and to congested and environmentally sensitive routes. Other aspects
of this system that are of potential interest are discounts for air suspensions and
Germany’s exploration of ETC technology for implementing distance-based
motorway permit fees.




CHAPTER 1
INTRODUCTION

The objectives of this project were to develop procedures
for evaluating taxation systems for heavy vehicles and to use
the procedures to compare alternatives to the traditional
motor-carrier taxation systems used by the states to finance
surface transportation system improvements. These alterna-
tives require evaluation within a range of possible scenarios
for such matters as intramodal and intermodal competitive-
ness, energy policy and fuel use, and air quality regulations.
The study focused on the specific characteristics of heavy
commercial vehicles as they influence the relative merits of
alternative financing mechanisms.

This report presents the results of the heavy vehicle taxa-
tion systems study. The procedures that were developed for
evaluating such systems are presented in the Applications
Manual, which is available at the NCHRP World Wide Web
site at http://www2.nas.edu/trberp under the NCHRP Project
20-24(7)A write-up.

The second chapter of the report contains a comparison of
state heavy vehicle tax structures plus additional information
about these tax systems obtained from a survey of tax admin-
istrators in all 50 states and from previously published studies.
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The third chapter presents the results of a review of the heavy
vehicle tax systems used in other countries and includes
detailed descriptions of the systems used in seven European
countries and in three Pacific countries. Chapter 4 presents
additional information about the composition of state tax
structures and variations by state in the resulting tax burden on
operators of different types of trucks.

The fifth chapter presents a review of new technologies
that are capable of reducing the administration and compli-
ance costs of existing and proposed heavy vehicle taxes and
reducing evasion of these taxes. Chapter 6 presents a set of
six criteria for evaluating heavy vehicle taxation systems.
The final chapter applies these criteria qualitatively to four
generic heavy vehicle taxation systems.

Appendix A contains a detailed tabulation of responses to
the survey of state tax administrators, and Appendix B con-
tains a copy of the survey form.

The Applications Manual presents quantitative procedures
for applying the six evaluation criteria to heavy vehicle taxes
and tax systems along with a sample application of these pro-
cedures to a typical state tax system.
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CHAPTER 2

HEAVY VEHICLE TAXATION SYSTEMS

This chapter provides in-depth information on heavy vehi-
cle taxation. It contains four major sections:

+ A comparison of states’ tax structures,

« Results of a survey of the states conducted for this study
through AASHTO,

« A description of selected activities and study findings
from several states, and

+ A summary of the equity of heavy vehicle tax structures
based on the findings of many highway cost allocation
studies.

The comparison of states’ tax structures shows the varia-
tions that exist in (a) the proportions of total highway user
revenue that come from different types of taxes and fees and
(b) the proportions of truck user revenues that come from dif-
ferent types of taxes and fees.

These comparisons provide factual data for use by the states
and others performing tax studies. They are not intended to
evaluate states’ tax structures nor to rank the states by any of
these measures. Clearly there are many reasons for signifi-
cant variations in states’ tax structures, including differences
in the scope of highway and related programs; differences in
environment, soil, terrain, and so forth; and differences in tax
policy (e.g., varying emphasis on cost responsibility or deci-
sions made to subsidize selected industries). These compar-
isons should be very useful to the states in evaluating tax
options because these specific types of comparisons have not
been made before and because states generally give substan-
tial attention to the tax structures of other states in their tax
studies.

The survey of the states provided information on various
studies and activities of the states relating to heavy vehicle
taxation; assessments of recent experiences with IRP, IFTA,
and related programs; and input into the criteria and evalua-
tion procedures used in the second phase of this project.

The purposes of the section describing selected activities
and study findings from several states are (a) to facilitate
sharing of information on study findings and new program
initiatives among the states, (b) to improve understanding of
emerging issues and policy concerns, and (c) to provide a
better basis for the evaluation of tax alternatives in the final
phase of the study. The section describes more than 20 activ-
ities, studies, and reports in nine states.

The summary of findings from the many highway cost allo-
cation studies provides a preliminary assessment of the relative
fairness of Federal and state heavy vehicle tax structures based
on past studies and shows the variations that exist among the
states and the variations over time at the Federal level.

COMPARISON OF STATES’ TAX STRUCTURES

This section presents a comparison of state highway user
revenues in terms of the proportions of total revenues that
come from various highway user taxes and fees, for vehicles
as a whole and from trucks.' These revenues include all rev-
enues that are reported in Highway Statistics: 1994, Tables
MF-1 and MV-2, including all taxes imposed exclusively on
motor vehicles and their use. Revenues in these Highway
Statistics tables do not include general sales taxes and gen-
eral property taxes, although these are included as part of the
analysis in this section and are included as part of the analy-
sis of taxes paid by selected vehicles in Chapter 4 of this report.
The tables presented here do include miscellaneous rev-
enues such as tolls, fines, drivers’ license fees, and oversize/
overweight permit fees, which are not included in the selected
vehicle analysis in Chapter 4.

Table 7 presents the proportion of each state’s total high-
way user revenue that is derived from the various types of
taxes. For all states as a whole, fuel taxes constitute 52 per-
cent of all state highway user tax revenue, and registration
fees are almost 18 percent of total revenues. The two major
forms of ad valorem taxes, vehicle property taxes and title
fees, combine to about 13 percent of all revenues. However,
several states have property taxes and sales taxes that are not
included in the Highway Statistics tables because the taxes
are general taxes rather than taxes that are specifically
applied to motor vehicles. In the states that do have title fees,
title fee revenue ranges from 3.6 percent to 33.4 percent of
total revenues, and property taxes are about 40 percent of

! “Highway user revenue” is defined in this report to include all taxes, fees, and tolls
collected primarily or exclusively from the sale, ownership, or use of motor vehicles.
regardless of how the revenues are used. The overwhelming majority of highway user
revenue is earmarked for highway purposes, but in many states some portion of this
revenue is used as general revenue or for specific purposes other than highways. How-
ever, in many states substantial amounts of revenue from non-user sources are used for
highways. Analysis reported on page 1V-2 of the /997 Federal Highway Cost Alloca-
tion Study (FHWA, August 1997) shows that, on balance, the total amount of highway
user revenue collected by the states almost exactly equaled total expenditures for high-
way-related purposes by the states in 1994.
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TABLE 7 Proportions of total state highway user revenues from each tax category (1994)

First Structure Taxes

Second

Structure Taxes Third Structure Taxes

Ad Valorem Taxes

Registration, Gasoline, Weight- Fines,
Weight Drivers’ Vehicle Diesel, & Distance & Gross  Penalties,
Fees & Licenses & Title Property Special Mileage Receipts & Misc.
State Related? Related? Fees® Taxest Fuelss Taxesé  Tolls?” Taxes® Fees? Total
Alabama 12.6% 2.2% s P 76.0% 0.0% 0.0% 0.0% 9.2% 100%
Alaska 35.4% 3.3% 0.0% p 324% 0.0% 23.2% 0.0% 5.7% 100%
Arizona 11.2% 2.2% s P 62.8% 15.3% 0.0% 0.0% 8.4% 100%
Arkansas 13.3% 1.7% s p 75.4% 0.0% 0.0% 0.0% 9.6% 100%
California 17.8% 1.4% s 42.0% 34.7% 0.0% 1.9% 0.3% 1.8% 100%
Colorado 16.7% 1.7% s P 73.6% 0.0% 0.0% 0.0% 8.0% 100%
Connecticut 20.2% 3.5% s P 63.8% 0.0% 0.0% 0.0% 12.5% 100%
Delaware 8.4% 0.7% 14.3% 0.0% 35.6% 0.0% 36.7% 0.0% 4.3% 100%
District of Columbia 18.4% 2.0% 3.6% 0.0% 39.0% 0.0% 0.0% 0.0% 37.0% 100%
Florida 14.5% 1.7% s 0.0% 49.4% 0.0% 13.0% 0.0% 21.4% 100%
Georgia 26.9% 2.8% s P 61.0% 0.0% 2.4% 0.0% 6.9% 100%
Hawaii 49.6% 1.5% s 0.0% 46.9% 0.0% 0.0% 0.0% 2.0% 100%
Idaho 14.5% 1.9% s 0.0% 62.4% 12.3% 0.0% 0.0% 8.9% 100%
Tllinois 26.5% 1.0% s 0.0% 51.7% 0.0% 13.5% 0.0% 7.3% 100%
Indiana 21.4% 0.8% s P 67.5% 0.0% 7.2% 0.0% 31% 100%
Towa 38.1% 11% s 0.0% 55.5% 0.0% 0.0% 0.0% 5.3% 100%
Kansas 23.1% 0.9% s P 60.9% 0.0% 10.1% 0.0% 4.9% 100%
Kentucky 4.9% 1.1% 33.4% P 43.7% 7.0% 1.3% 0.0% 8.7% 100%
Louisiana 9.5% 1.9% s 0.0% 70.8% 0.0% 4.7% 0.8% 12.3% 100%
Maine 15.9% 2.9% s p 54.2% 0.0% 15.9% 0.0% 11.0% 100%
Maryland 9.7% 1.5% 30.3% 0.0% 43.3% 0.0% 8.8% 0.0% 6.4% 100%
Massachusetts 13.5% 4.2% s ) 54.8% 0.0% 15.3% 0.0% 12.2% 100%
Michigan 35.1% 1.2% s 0.0% 55.0% 0.0% 1.3% 0.0% 7.4% 100%
Minnesota 44.4% 1.7% [ 0.0% 49.0% 0.0% 0.0% 0.0% 4.9% 100%
Mississippi 13.7% 2.2% $ ol 74.2% 0.0% 0.0% 0.0% 9.9% 100%
Missouri 25.1% 1.6% 3 P 66.7% 0.0% 0.0% 0.0% 6.6% 100%
Montana 6.7% 1.6% 0.0% P 75.6% 0.0% 0.0% 0.0% 16.0% 100%
Nebraska 14.7% 1.0% s P 78.5% 0.0% 0.0% 0.0% 5.8% 100%
Nevada 18.5% 2.4% s P 68.4% 0.0% 0.0% 0.0% 10.7% 100%

total revenue for the two states that have vehicle property
taxes. Tolls and fines and miscellaneous revenues each con-
stitute about 7.5 percent of total revenues. Drivers’ license
fees and weight-distance tax revenues are each around
1.5 percent of total revenues nationwide.

The composition of total revenues varies widely among
the states. There is a great variance from state to state in
terms of how much is collected in first structure, second
structure, and third structure taxes. Registration fees are
4.2 percent of total revenues in the lowest state, Virginia, and
almost 50 percent in the highest state, Hawaii. However, the
great variation in the percentages that are registration fees
tends to be counterbalanced by other first structure taxes, par-
ticularly title fees, which are often significant revenue
sources in states with low registration fees. Fuel taxes are
above 28 percent in all states and are almost 79 percent
of total revenues in the highest state, Nebraska. Weight-

(continued on next page)

distance taxes constitute 27 percent of all revenues in the
highest state, Oregon. In Delaware and New Jersey, toll col-
lections are more than 34 percent of total revenues, while in
most states, toll collections are a small percentage of total
revenue or do not exist at all. In no states are drivers’ license
revenues greater than 4.2 percent, and gross receipts taxes are
not more than 1.3 percent of all revenues.

Table 8 presents a comparison of state revenues that are
collected from trucks (i.e., all revenues from Table 7 less rev-
enues from autos, pickups and vans, and buses).? Overall, the
distribution of revenues from trucks is significantly different
from the distribution for all vehicles. For all states as a whole,
registration revenues constitute a somewhat greater propor-
tion of total revenues from trucks (31.7 percent) than they do

? The division of revenues among vehicle classes was performed using distributions
developed for the Federal Highway Cost Allocation Study (FHWA, August 1997).
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TABLE 7 (continued)
Second
First Structure Taxes Structure Taxes Third Structure Taxes
Ad Valorem Taxes
Registration, Gasoline, Weight- Fines,
Weight Drivers’ Vehicle Diesel, & Distance & Gross Penalties,
Fees & Licenses & Title Property Special Mileage Receipts & Misc.
State Related! Related? Fees? Taxes4 Fuelss Taxesé  Tolls” Taxes® Fees®  Total
New Hampshire 16.8% 31% 0.0% 0.0% 46.1% 0.0% 20.2% 0.0% 13.9% 100%
New Jersey 15.3% 1.7% s 0.0% 28.9% 0.0% 34.9% 0.0% 19.2% 100%
New Mexico 11.9% 0.8% 16.0% 0.0% 51.8% 13.4% 0.0% 0.0% 6.1% 100%
New York 11.5% 3.0% s 0.0% 46.0% 5.0% 28.7% 0.0% 5.7% 100%
North Carolina 14.3% 1.3% s P 74.7% 0.0% 0.1% 0.0% 9.6% 100%
North Dakota 28.8% 1.1% s P 63.0% 0.1% 0.0% 0.0% 7.0% 100%
Ohio 19.9% 1.0% s 0.0% 63.7% 3.1% 4.8% 0.0% 7.4% 100%
Oklahoma 32.2% 1.2% 3 P 44.2% 0.0% 12.3% 0.0% 10.1% 100%
Oregon 10.2% 1.5% 0.0% 0.0% 52.4% 27.0% 0.0% 0.0% 8.9% 100%
Pennsylvania 17.1% 2.0% s 0.0% 58.0% 0.0% 16.3% 0.0% 6.6% 100%
Rhode Island 14.2% 2.8% s P 61.0% 0.0% 4.7% 1.3% 15.9% 100%
South Carolina 14.1% 1.4% s P 76.9% 0.2% 0.0% 0.0% 7.3% 100%
South Dakota 27.2% 1.2% s 0.0% 68.1% 0.0% 0.0% 0.0% 3.4% 100%
Tennessee 17.4% 1.8% s P 77.1% 0.0% 0.0% 0.0% 3.8% 100%
Texas 16.2% 1.4% 31.4% P 46.3% 0.0% 1.2% 0.0% 3.5% 100%
Utah 10.1% 2.0% s P 76.4% 0.0% 0.1% 0.0% 11.3% 100%
Vermont 16.6% 1.5% 29.1% 0.0% 45.5% 0.0% 0.0% 0.0% 7.3% 100%
Virginia 4.2% 0.9% 16.9% P 52.8% 0.0% 5.9% 0.0% 19.4% 100%
Washington 13.3% 1.0% s 37.9% 39.1% 0.0% 47% 0.1% 4.0% 100%
West Virginia 11.7% 0.8% 21.2% P 53.9% 0.0% 8.4% 0.0% 4.1% 100%
Wisconsin 25.0% 21% s 0.0% 68.0% 0.0% 0.0% 0.0% 4.8% 100%
Wyoming 13.3% 1.6% s P 55.5% 0.0% 0.0% 0.0% 29.6% 100%
Average 17.7% 1.6% 5.3% 7.2% 52.0% 1.3% 7.2% 0.1% 7.6% 100%
Notes: 1 May include some ad valorem-based registration fees and miscellaneous fees related to registration.

2 Includes commercial drivers’ licenses.

3 Includes some taxes that are collected on the same basis as general sales taxes, but which are identified as vehicle title fees. States
with an ‘s’ in this column levy a general sales tax which is applicable to motor vehicles but not considered to be a highway user tax.
See Table 9 for general sales tax rates applicable to motor vehicle sales.

R
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applicable to fuel sales.

States with a ‘p” in this column have a personal property tax that applies to motor vehicles in addition to other types of personal
property. This tax is not considered to be a highway user tax.

Includes gross receipts after refunds, distributor and dealer licenses, etc., and regional surcharges. See Table 9 for sales taxes

6 Includes small amounts of passenger-mile taxes in a few states.

7 Includes only tolls from state-administered facilities, and includes ferries.

3

Includes only special taxes on motor carriers.

o

Includes fines and penalties, registration service charges, permit (e.g., overweight) fees, miscellaneous receipts.

Source: FHWA, Highway Statistics 1994, 1995, Tables MF-1, MV-2 and SDF.

from all vehicles (23.5 percent). Ad valorem taxes (property
taxes and title fees) combine to 5.7 percent of total truck rev-
enues compared with 12.5 percent of revenue from all vehi-
cles. Fuel taxes constitute almost the same percentage of total
revenue from trucks as from all vehicles (53.0 percent vs. 52.0
percent). Weight-distance taxes constitute 5.0 percent of total
revenues from trucks, but do not apply to other vehicles except
for small amounts of passenger-mile taxes collected from
commercial buses in a few states. Fines, penalties, and mis-
cellaneous fees are 6.6 percent of total truck revenue, while
they constitute 7.6 percent of total revenue from all vehicles.

Table 9 shows the general sales tax rates that apply to
motor vehicle sales in 38 states and to fuel sales in nine
states. The tax rates shown include the rates for local sales
taxes at the rate applied in a major city in each state. The gen-
eral sales taxes are not included in the other tables in this sec-
tion because no data are available on the revenue raised by
these taxes, nor are data available on the volume of sales to
which these sales taxes are applied. However, the following
three paragraphs show the approximate magnitude of rev-
enues that are collected from these taxes in comparison with
the other revenues shown in these tables.
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TABLE 8 Proportions of state truck user revenues from each tax category (1994)

First Structure Taxes

Second

Structure Taxes Third Structure Taxes

Ad Valorem Taxes

Registration, Gasoline, Weight- Fines,
Weight Drivers’ Vehicle Diesel, & Distance & Gross Penalties,
Fees & Licenses &  Title Property Special Mileage Receipts & Misc.
State Related! Related’?  Fees® Taxes* Fuels® Taxes Tolls®  Taxes’ Fees® Total
Alabama 19.3% 0.3% s P 73.%% 0.0% 0.0% 0.0% 6.5% 100%
Alaska 37.7% 6.3% 0.0% P 31.3% 0.0% 204%  0.0% 4.2% 100%
Arizona 11.4% 0.2% s P 46.3% 33.7% 0.0% 0.0% 8.4% 100%
Arkansas 21.9% 0.5% s p 73.7% 0.0% 0.0% 0.0% 3.9% 100%
California 36.2% 0.5% S 20.3% 37.9% 0.0% 1.9% 1.6% 1.5% 100%
Colorado 30.0% 0.4% s p 65.8% 0.0% 0.0% 0.0% 3.8% 100%
Connecticut 28.1% 1.8% S P 54.6% 0.0% 0.0% 0.0% 15.4% 100%
Delaware 15.2% 0.6% 10.8% 0.0% 36.0% 0.0% 33.2% 0.0% 4.3% 100%
District of Columbia 22.5% 2.5% 1.9% 0.0% 55.8% 0.0% 0.0% 0.0% 17.2% 100%
Florida 15.9% 0.6% S 0.0% 60.5% 0.0% 9.9% 0.0% 13.0% 100%
Georgia 35.0% 0.9% S P 59.5% 0.0% 2.2% 0.0% 2.5% 100%
Hawaii 60.7% 1.6% s 0.0% 36.3% 0.0% 0.0% 0.0% 1.4% 100%
Idaho 11.0% 0.1% s 0.0% 53.9% 29.3% 0.0% 0.0% 5.6% 100%
Illinois 35.1% 0.1% s 0.0% 48.3% 0.0% 10.7%  0.1% 5.8% 100%
Indiana 32.0% 0.1% S P 61.2% 0.0% 4.4% 0.0% 2.3% 100%
lowa 33.7% 0.2% S 0.0% 63.7% 0.0% 0.0% 0.0% 2.5% 100%
Kansas 32.7% 0.5% s p 52.3% 0.0% 7.8% 0.0% 6.7% 100%
Kentucky 7.3% 1.6% 16.4% p 35.3% 26.6% 1.0% 0.0% 11.8% 100%
Louisiana 14.6% 0.2% s 0.0% 71.4% 0.0% 4.5% 2.1% 7.2% 100%
Maine 29.0% 0.9% s P 47.9% 0.0% 12.3% 0.0% 9.8% 100%
Maryland 15.4% 0.2% 14.7% 0.0% 56.8% 0.0% 10.5% 0.0% 2.5% 100%
Massachusetts 26.0% 1.1% s P 52.2% 0.0% 12.6% 0.0% 8.0% 100%
Michigan 38.1% 0.5% s 0.0% 35.3% 0.0% 1.2% 0.0% 4.9% 100%
Minnesota 27.4% 1.1% s 0.0% 62.6% 0.0% 0.0% 0.0% 8.9% 100%
Mississippi 21.0% 1.0% S P 66.7% 0.0% 0.0% 0.0% 11.2% 100%
Missouri 38.0% 0.5% s p 54.3% 0.0% 0.0% 0.0% 7.1% 100%
Montana 6.4% 0.6% 0.0% p 56.0% 0.0% 0.0% 0.0% 37.0% 100%
Nebraska 20.9% 0.1% S p 76.1% 0.0% 0.0% 0.0% 2.9% 100%
Nevada 33.5% 0.2% s p 58.8% 0.0% 0.0% 0.0% 7.5% 100%

The unweighted average general sales tax rate in the 38
states that apply them to motor vehicles is 5.4 percent. The
average unweighted motor vehicle title fee rate is 5.3 percent
in the nine states (including Washington, DC) that apply
them. Motor vehicle title fees (as shown in Table 7) account
for between 15 and 30 percent of total revenues in most of
the states that have them. Therefore, it is logical to expect
that revenues from general sales taxes on motor vehicles
would also constitute roughly 15 to 30 percent of total rev-
enues in the states that apply them. Only four states (Alaska,
Montana, New Hampshire, and Oregon) have neither sales
taxes nor title fees for motor vehicles. No state has both types
of taxes. Thus, 47 states have either sales taxes or title fees
applying to motor vehicles. The total national revenue from
sales taxes on motor vehicles is about 5.5 times as great as
title fee receipts.’

* This estimate is based on the number of registrations in the two groups of states.

(continued on next page)

In contrast, fuel sales tax revenues and tax rates are rather
small compared with fuel gallonage taxes. Gallonage taxes are
collected in all states, ranging from 7.5 to 31 cents per gallon;
whereas, sales taxes on fuels are collected in only nine states.
Using current state-specific fuel tax prices to convert percent-
ages to cents per mile, fuel sales taxes range from about
2.2 cents per gallon to 8.8 cents per gallon, with the weighted
average being 5.9 cents per gallon in the states that apply sales
tax to fuel. The weighted average gallonage tax rate is about
18.5 cents, or 3.1 times the average sales tax rate. Gallonage
taxes constitute 52 percent of total highway user revenues for
all states; whereas, fuel sales taxes constitute an average of
about 17 percent of total highway user revenues in the states that
apply them. The total national revenue from sales taxes on fuel
is only about 10.6 percent of the revenue from gallonage taxes.*

* This estimate is based on the gallonage of fuel taxed in the fuel sales tax states as a
percent of the total national gallonage taxed.
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TABLE 8 (continued)
Second
First Structure Taxes Structure Taxes Third Structure Taxes
Ad Valorem Taxes
Registration, Gasoline, Weight- Fines,
Weight Drivers’ Vehicle Diesel, & Distance & Gross Penalties,
Fees & Licenses & Title Property Special Mileage Receipts & Misc.

State Related! Related”  Fees® Taxes* Fuels® Taxes Tolls®  Taxes’ Fees® Total
New Hampshire 18.3% 1.2% 0.0% 0.0% 36.6% 0.0% 14.4%  0.0% 29.4% 100%
New Jersey 17.5% 1.3% 3 0.0% 30.9% 0.0% 282%  0.0% 22.1% 100%
New Mexico 5.5% 0.2% 7.7% 0.0% 40.0% 39.8% 0.0% 0.0% 6.7% 100%
New York 10.5% 0.8% S 0.0% 35.8% 28.1% 18.9%  0.0% 5.9% 100%
North Carolina 19.6% 0.2% s p 76.1% 0.0% 0.1% 0.0% 4.0% 100%
North Dakota 27.5% 0.4% s P 61.9% 0.0% 0.0% 0.0% 10.3% 100%
Ohio 29.6% 0.5% S 0.0% 56.7% 0.0% 3.9% 0.0% 9.4% 100%
Oklahoma 18.5% 0.6% S p 56.3% 0.0% 164%  0.0% 8.2% 100%
Oregon 10.6% 0.2% 0.0% 0.0% 7.5% 72.2% 0.0% 0.0% 9.5% 100%
Pennsylvania 18.6% 0.2% s 0.0% 61.7% 0.0% 13.0%  0.0% 6.5% 100%
Rhode Island 10.7% 0.9% S p 40.9% 0.0% 2.8% 6.1% 38.6% 100%
South Carolina 27.9% 0.5% S p 64.2% 0.0% 0.0% 0.0% 7.4% 100%
South Dakota 35.5% 0.6% 3 0.0% 61.9% 0.0% 0.0% 0.0% 2.0% 100%
Tennessee 31.1% 0.4% s P 62.9% 0.0% 0.0% 0.0% 5.6% 100%
Texas 17.2% 0.8% 19.5% p 58.9% 0.0% 1.4% 0.0% 2.2% 100%
Utah 19.3% 0.4% s p 70.7% 0.0% 0.1% 0.0% 9.6% 100%
Vermont 23.0% 0.2% 14.4% 0.0% 59.2% 0.0% 0.0% 0.0% 3.2% 100%
Virginia 14.5% 0.2% 8.2% p 59.2% 0.0% 5.8% 0.0% 12.1% 100%
Washington 19.7% 0.2% S 18.1% 49.9% 0.0% 5.5% 0.0% 6.6% 100%
West Virginia 19.6% 0.3% 10.8% p 57.2% 0.0% 8.2% 0.7% 3.2% 100%
Wisconsin 37.0% 0.2% s 0.0% 59.4% 0.0% 0.0% 0.0% 3.4% 100%
Wyorming 21.1% 0.5% s p 64.8% 0.0% 0.0% 0.0% 13.5% 100%
Average 23.5% 0.5% 2.8% 2.9% 53.0% 5.0% 5.4% 0.3% 6.6% 100%

Notes: 1 May include some ad valorem-based registration fees and miscellaneous fees related to registration.

2 Includes commercial drivers’ licenses.

3 Includes some taxes that are collected on the same basis as general sales taxes, but which are identified as vehicle title fees. States with

an ‘s’ in this column levy a general sales tax which is applicable to motor vehicles but not considered to be a highway user tax. See
Table 9 for general sales taxes applicable to motor vehicle sales.

States with a ‘p’ in this column have a personal property tax that applies to motor vehicles in addition to other types of personal
property. This tax is not considered to be a highway user tax.

Includes gross receipts after refunds, distributor and dealer licenses, etc., and regional surcharges. See Table 9 for sales taxes applicable

to fuel sales.

s Includes only tolls from state-administered facilities, and includes ferries.

7 Includes only special taxes on motor carriers.

®

In summary, the total national state sales tax revenue from
motor vehicle and fuel sales is about one-third of the total
revenues defined as highway user revenues in Table 7. If
these sales tax revenues were to be considered highway user
revenues, they would constitute about 25 percent of the total.

SURVEY OF THE STATES
A survey was conducted of all state agencies responsible for

heavy vehicle taxation. The goals of this survey were to learn
about state policies and experience regarding heavy vehicle

Includes fines and penalties, registration service charges, permit (e.g., overweight) fees, miscellaneous receipts.

taxation and to obtain information about recent state studies of
these systems. AASHTO sent a questionnaire developed by
the study team to the states with a letter explaining the impor-
tance of the survey and enlisting the assistance of state offi-
cials. All responses were returned to AASHTO and forwarded
to the study team for review and tabulation. Responses were
received from 36 states.

The survey questionnaire requested information on the
following:

» Recent studies or analyses of issues related to heavy
vehicle taxation,



TABLE 9 State and local’ general sales taxes that are applied to motor vehicle and fuel
sales (1994)

General Sales Tax Rate Applying to

State Motor Vehicle Sales Fuel Sales
Alabama 5.5% 0.0%
Alaska 0.0% 0.0%
Arizona 5.5% 0.0%
Arkansas 5.5% 4.5%
California 7.5% 6.0%
Colorado 5.0% 0.0%
Connecticut 6.0% 0.0%
Delaware 0.0% 0.0%
District of Columbia 0.0% 0.0%
Florida 6.8% 0.0%
Georgia 6.0% 4.0%
Hawaii 4.5% 4.0%
Idaho 5.0% 0.0%
Illinois 7.1% 6.25%
Indiana 5.0% 5.0%
Iowa 5.0% 0.0%
Kansas 5.9% 0.0%
Kentucky 0.0% 0.0%
Louisiana 8.0% 0.0%
Maine 6.0% 0.0%
Maryland 0.0% 0.0%
Massachusetts 5.0% 0.0%
Michigan 6.0% 6.0%
Minnesota 6.5% 0.0%
Mississippi 7.0% 0.0%
Missouri 5.2% 0.0%
Montana 0.0% 0.0%
Nebraska 6.0% 0.0%
Nevada 6.8% 0.0%
New Hampshire 0.0% 0.0%
New Jersey 6.0% 0.0%
New Mexico 0.0% 0.0%
New York 7.5% 4.0%
North Carolina 5.0% 0.0%
North Dakota 5.0% 0.0%
Ohio 6.0% 0.0%
Oklahoma 4.5% 0.0%
Oregon 0.0% 0.0%
Pennsylvania 6.0% 0.0%
Rhode Island 7.0% 0.0%
South Carolina 5.0% 0.0%
South Dakota 4.5% 0.0%
Tennessee 8.3% 0.0%
Texas 0.0% 0.0%
Utah 5.9% 0.0%
Vermont 0.0% 0.0%
Virginia 0.0% 2.0%
Washington 7.6% 0.0%
West Virginia 0.0% 0.0%
Wisconsin 5.5% 0.0%
Wyoming 3.0% 0.0%

ILocal sales taxes are included at the rate charged in a major city in the state.
Sources: a) RayolaS. Dougher, Estimates of Annual U.S, Road User Payments Versus Annual

Road Expenditures, American Petroleum Institute, Research Study #078, March
1995, Table 9A.
b) FHWA, Highway Statistics 1994, 1995, Table MF-121T.
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« Impacts of multistate agreements and suggestions for
improving these agreements,

« Criteria for evaluating and selecting highway user taxa-
tion methods,

« Evaluations of new technology for administering taxa-
tion systems,

» Methods adopted to reduce tax evasion, and

« Assessments of the reliability of fuel taxation and taxa-
tion alternatives as revenue sources.

The survey responses are summarized below and a com-
plete tabular presentation of all responses is presented in
Appendix A. The questionnaire used is reproduced in
Appendix B.

Studies of Heavy Vehicle Taxation

The survey asked whether the states have conducted any
study or analysis of heavy-vehicle taxation addressing the
following:

» Equity and/or economic efficiency,

» Required state resources,

« Required motor-carrier resources,

» Evasion,

« Economic impacts,

o Alternative taxes or alternative collection methods, or
+ Any related subjects.

Figure 1 shows the number of responding states that have
conducted studies in each of the above areas. The figure
shows the number of states that were identified by the 1997
Federal Highway Cost Allocation Study (HCAS)’ as having
recently conducted cost allocation studies. The HCAS iden-
tified 31 states that have recently conducted cost allocation
studies, including 24 that responded to the survey. The top-
ics in the survey had received somewhat less attention than
cost allocation, with the number of positive responses rang-
ing from four (for studies of motor-carrier resource costs) to
15 (for studies of evasion). Twenty-one respondents indi-
cated that they had conducted at least one of the studies on
the list; and one, Oregon, indicated that it had conducted all
the studies on the list. A complete tabulation of studies per-
formed by the responding states is contained in Appendix A.

Multistate Agreements

Question 2A asked respondents for their impressions of
the impacts of multistate agreements, principally IRP and
IFTA, based on the following factors:

+ Equity of user taxes,
 Economic efficiency of user taxes,

SEHWA, 1997 Federal Highway Cost Allocation Study, Draft Report, April 1997,
Appendix G. These studies involve allocation of all highway expenditures to vehicle
classes based on each class’ share of costs (as determined by axle weights, number of
axles, miles of travel, etc.) and a comparison of each class’ cost responsibility with
highway user taxes paid.

Stability and predictability of revenue,

Flexibility to adjust rates,

« Administrative costs,

» Motor-carrier compliance costs,

Potential for evasion, and

« Economic impacts on motor carriers and other industries.

Several states submitted different evaluations of the IRP
and IFTA by the separate state agencies that administer the
registration and fuel tax programs. There were a few more
negative evaluations of IFTA than IRP, primarily with regard
to administrative costs and the potential for evasion. Some of
the concerns clearly relate to start-up costs and problems
faced by new members.

The evaluations are presented in Appendix A and summa-
rized in Figure 2. For six of the eight criteria, a majority of the
respondents believed the impacts to be positive. The two excep-
tions were (1) the impact on stability and predictability of rev-
enues, which drew 17 positive responses out of 35 and only two
negative responses and (2) rate flexibility, which 70 percent of
respondents found to be unaffected and less than 10 percent
found to be negatively affected. The only criteria for which
more than 10 percent of respondents thought the impacts were
negative were administrative costs and potential for tax evasion.

Question 2B asked for additional assessments of the
impacts of these agreements. Most of the comments elabo-
rated on responses to Question 2A, but some touched on
new subjects. Several respondents found the agreements
improved communication among the states and between the
state and the carriers. Three respondents indicated that the
agreements had increased state revenues, while three indi-
cated directly or indirectly that state revenues had been
decreased. One state expressed concern that the agreements
are becoming increasingly complex and may clash with state
laws. Another state expressed concern over complacency-—
a belief that someone else will do your work.

Question 2C asked for suggestions for improving the
process. The most common suggestion related to increasing
the degree of automation in exchanging information. In addi-
tion three states suggested some form of streamlining of the
administrative process, and three more suggested improve-
ments to the IFTA voting procedures. Two states suggested
combining IFTA and IRP, and a third suggested combining
the IFTA and IRP audits. Other suggestions included
improvements in auditing standards and their enforcement,
adding safety verification to the IRP registration process,
improving the IRP dispute resolution process, allowing stag-
gered IFTA registration, and revisiting the issue of carriers
choosing base states that minimize their tax liabilities. (This
last issue is of particular concern to those states that have sig-
nificant taxes that are applied only to vehicles based in state.)

Criteria for Evaluating Taxation Methods

The third question provided a list of criteria for alternative
tax systems and asked respondents to rank these criteria in
order of importance from 1 (highest) to 12 (lowest). Figure 3
shows the average ranking assigned to each criterion when
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Figure 1.  State studies relating to heavy vehicle taxation.

only the numeric scores assigned by respondents are used
and these scores are used without adjustment.

Alternative Taxation Methods

Question 4 asked respondents to identify any programs for
implementing alternative taxation methods that are being
studied or have recently been implemented. Twenty of the 36
respondents identified one or more such programs. These
programs include weigh-station by-pass, one-stop shopping,
Prepass, Green Light, CVISN (the Commercial Vehicle
Information Systems and Networks), ADVANTAGE I-75,

the I-95 Corridor Coalition, the New England Consortium,
and congestion pricing experiments. Most of these programs
are described in Chapter 5. A complete list of responses to
Question 4 is contained in Appendix A.

Measures to Reduce Tax Evasion

Question 5 asked about measures the states have taken in
the last several years to reduce evasion of highway user taxes.
Thirty-two of the 36 respondents identified one or more such
measures. Eleven states referred explicitly to participation in
the joint Federal/State Motor Fuel Tax Compliance Project or
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Figure 2. Impacts of multistate agreements.
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Criteria for Evaluating Alternative Tax Method

Figure 3. Average rank of evaluation criteria (1—most important, 12—least important).

to the fuel-dyeing component of that project; 10 states
changed the point of collection for fuel taxes; 15 improved
their auditing procedures or reporting requirements; and 8
states enhanced their enforcement programs in other ways.
Other measures identified include reducing tax rates, elimi-
nating third structure taxes, and eliminating exemptions for
farmers. Table 10 presents a summary listing of the types of
measures taken by each state, and Appendix A contains addi-
tional descriptions of the measures taken.

Reliability of Fuel Taxes and Alternative Taxes
as Sources of Revenue

The final survey question asked for state assessments of
the reliability of fuel taxes or alternative taxes as sources of
revenue. Most of the states had not undertaken any such stud-
ies and those that had provided relatively mixed comments.

Six states commented about the tendency of revenue from
fixed gallonage taxes to lag behind inflation. One of these

TABLE 10 Measures taken to reduce evasion

Federal/State  Changed Point Enhanced Other
Motor Fuel Tax of Tax Auditing/ Enhanced Other
Project Collection Reporting Enforcement Measures
Colorado Arizona Arkansas California Arizona
Connecticut California Colorado Kansas Colorado
lowa fowa Florida Massachusetts Minnesota
Louisiana Kansas Idaho Montana Virginia
Maine Minnesota Mliinois Nebraska Washington
Michigan Nebraska lowa Oregon
Minnesota Nevada Kansas Pennsylvania
Mississippi New Mexico Kentucky Washington
Rhode Island S. Dakota Maine
S. Dakota Wisconsin Massachusetts
Utah Montana
Nebraska
New Jersey
Vermont
Washington
Wisconsin

Wyoming




states had just had a fuel tax increase proposal defeated by
the legislature; another is planning to request an increase in
the next legislative session; and a third (Nebraska) expressed
relative satisfaction with its system of variable tax rates. Two
states expressed concern about evasion of fuel taxes, and
one expressed concern that fuel taxes place an inequitable
burden on automobiles relative to trucks.

Only three states identified alternative taxes that had
been studied. California recently evaluated several potential
changes in tax structure as part of its current cost allocation
study, including fuel tax and other fee increases to substitute
for current trailer fees; however, a fuel tax increase did not
survive the preliminary screening, primarily because of
feasibility considerations. Minnesota evaluated a wide range
of tax alternatives using criteria described in the following
section. Wisconsin studied and rejected the use of tolls or
congestion pricing, but is undertaking a pilot program for
evaluating infrastructure banks.

SELECTED STATE ACTIVITIES, STUDIES,
AND REPORTS ON HEAVY VEHICLE
TAXATION

This section describes a wide range of recent state activi-
ties, studies, and reports aimed at improving heavy vehicle
tax systems. Table 11 lists the states and topics covered in
this section. Most of the information and reports were
obtained from the responses to the survey of all states that
was conducted through AASHTO (which is described in
detail in the next section). Some of the material is from state
studies in which the authors have participated.

This section is not intended to be exhaustive of states’
recent work in this field, but is intended to be representative—
covering the range of issues of concern to the states. In addi-
tion to the activities covered in this section, several addi-
tional tax initiatives, particularly highway cost allocation
studies, ITS commercial vehicle operations demonstration
projects, and fuel evasion activities, have been performed in
recent years. The activities covered here are also not neces-
sarily intended to be the best examples or models for other
states to follow. Some additional reports from interesting
projects were not yet available or only became available from
returns to the survey as this report was being completed. Oth-
ers were excluded to avoid repetitton of similar projects from
other states, particularly in the three categories mentioned
above. All of the findings, conclusions, and recommenda-
tions in this section are taken directly from the various state
reports and discussion papers.

Arizona

In addition to a highway cost allocation study completed
in 1991, the Arizona Department of Transportation (ADOT)
has recently completed three studies on highway user tax
issues that are quite relevant to this study. The studies
included (1) an evaluation of diesel fuel tax evasion, (2) an
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overall evaluation of its weight-distance tax, and (3) an eval-
uation of existing and alternative revenue sources.

Fuel Tax Evasion Report

This report estimates fuel tax evasion to be between 3 and
7 percent for gasoline and between 15 and 25 percent for
diesel, with an estimated loss of diesel revenues between
$29 million and $55 million. These numbers may overesti-
mate current tax evasion, the report notes, because recent
evasion countermeasures imposed by the Federal govern-
ment seem to have reduced evasion. It lists broad types of
evasion schemes® that evaders use, including the following:

Adulteration of Motor Fuels—Using other fuels besides
diesel to run engines;

Blending—Mixing of untaxable (in some states) gasohol
with taxable diesel fuel;

Bootlegging Across State Lines—Shipment of fuel from
a high-tax state to a low-tax state;

Claims of Exempt Use—Users file for an exemption (e.g.,
for farm use) to which they are not entitled,;

Daisy Chains—Creating confusing paper trails of fuel sales
tied to a nonoperating business; and,

Failure to File—Vendors do not file, and upon being dis-
covered go ‘out-of-business.’

It also lists a number of countermeasures’ that may be
invoked to reduce diesel fuel tax evasion, the nationwide
costs of these countermeasures, and the amount of nation-
wide fuel tax evasion reduction that would be necessary to
cover the costs of these reductions. These countermeasures
are as follows:

Dyeing at the Refinery—Adding dyes at the refinery;

Elevated Point of Taxation—Moving the point of taxation
to the terminal rack;

Marking at Terminal without Dyeing—Colorless mark-
ing of fuel;

Nationwide Fuel Tracking Systems—Computerized track-
ing of diesel fuel throughout distribution;

Reference Dye and Marker Program—Using both a dye
and marker to mark tax-exempt fuel;

% Evasion schemes in the ADOT report are based on an FHWA project.
7 Countermeasures in the ADOT report are based on an FHWA project.
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TABLE 11 States and topics covered in case studies

Arizona

“The Weight-distance Tax in Arizona”

Highway revenues review study
Highway cost allocation study (1991)

Diesel fuel tax evasion and countermeasures

Evaluation of tax options study

Arkansas

Fuel tax evasion and countermeasures study

California

Highway cost allocation studies (1987 and 1996)

Congestion pricing programs

Kentucky

“Report of Commission on Tax Policy”
Highway cost allocation studies (1988 and 1992)

Maine

Highway cost allocation studies (1982 and 1989)
Diesel fuel tax evasion and countermeasures
Northern New England ITS/commercial vehicle operations study

Minnesota

Congestion pricing implementation study

Public-private partnerships of a toll-financed freeway

“Transportation and Economic Development in the Upper Midwest”
(symposium on pricing and ITS program)

“State Advisory Council on Major Transportation Projects” (pricing and a

formal evaluation of tax alternatives)

Oregon

“Long-range Transportation Finance Issues and Opportunities” (public
discussion paper for the Transportation Commission)

“Oregon Weight-Mile Tax Study”
“Diesel Fuel Fee Non-Compliance”

South Carolina

“Trucking Quality Team Report” (study of ways to reduce compliance burden)

Virginia

“Report of the Governor’s Task Force on Fuel Tax Evasion”

Weigh station avoidance study

State Enforcement Assistance—Coordination of state and
Federal enforcement efforts;

Tax Refund—Tax exempt users would have to pay the tax
and apply for a refund after proving they used the fuel for tax
exempt purposes; and

Universal Registration—Nonregistered users of diesel fuel
would have to register with the IRS.

The report notes that two of these countermeasures {ele-
vated point of taxation and reference dye and marker
program) have already been implemented by the Federal
government and seem to have produced favorable results—
Federal diesel fuel use tax collections have risen by 38 per-
cent since implementation of the countermeasures.

The report recommends that ADOT take further steps to
reduce evasion. Specifically, it should determine how fuel
taxes are being evaded (i.e., evaluate evasion schemes), eval-

uate a list of countermeasures, and implement one of the
countermeasures on a trial basis. After the trial period, the
countermeasure should be evaluated (cost per benefit) and
dropped or continued and the issue of whether any other coun-
termeasures should be implemented should be addressed.

Weight-Distance Tax in Arizona

Note: This report was prepared in 1993. Later in 1993,
the Arizona legislature enacted legislation to phase out the
weight-distance tax. This involved increasing the motor-
carrier fuel tax (collected through a surcharge paid with
fuel-use reports) by 8 cents and making other adjustments
while lowering the weight-distance tax annually. The phase-
out was completed in 1997, and further adjustments have
been made in an attempt to provide revenue neutrality. The
fuel tax surcharge, paid at the pump by vehicles over 26,000
Ib GVW, is now 9 cents (27 cents per gallon versus 18 cents



Jor lighter vehicles); and a graduated annual fee of up to
$800 has been added to registration fees.

This report presents a summary of results from the 1991
cost allocation study. That study found that while all vehicle
classes in Arizona, individually and as a whole, underpaid
their fair share from 1988 to 1992, during the period of 1993
to 1997, combination vehicles were expected to be paying
101 percent of their cost responsibility. Single units and autos
would be paying approximately two-thirds of their fair share.

According to the report, the administrative costs and
compliance costs of the weight-distance tax are quite low.
Administrative costs are estimated to be about 1.5 percent of
revenue generated by the tax. Compliance costs are estimated
to be 2 percent of revenues. The administrative cost to ADOT
for collecting diesel fuel taxes is slightly less than 2 percent
of revenues.

The study finds that it is unlikely that the weight-distance
tax has had a significant negative impact on the trucking
industry in Arizona and the state in general. One reason is
that the weight-distance tax replaced a gross receipts tax.
This has helped reduce the burden on contract carriers, who
under the gross receipts tax paid an average of 6 cents per
mile and under the weight-distance tax pay an average of
5.5 cents per mile. However, it has imposed a new cost on
private carriers, who paid no gross receipts tax, and now also
average weight-distance payments of 5.5 cents per mile.
Adjusted for inflation, the weight-distance tax imposes a per
mile tax burden that is less than the gross receipts tax for all
weight classes. The study cites evidence that the trucking
industry’s growth is in line with overall growth in Arizona.
From 1980 to 1990, the population of Arizona grew 35 per-
cent, while growth in registrations of commercial vehicles
(32 percent), diesel fuel consumed (59 percent), and truck
traffic (84 percent) have each at least kept pace.

Overall, the report finds that the weight-distance tax has
favorable impacts on Arizona. It judges the tax to be equitable,
efficient, a good source of revenue, and to have little or no neg-
ative impacts on the economy and the trucking industry.

Highway Revenues Review Study

This study evaluates existing and alternative methods for
raising revenue for highway purposes. Its intent is to identify
ways to increase additional revenue and evaluate the sources
in terms of the following:

* Effectiveness—Ability of the measure to raise revenue
reliably;

* Structure—How much revenue can be raised;

* Impact—Economic impact;

* Equity—Relationship to use and burden; and

* Feasibility—Legal considerations and public acceptance.

Overall, 25 sources for raising additional revenues were
ranked based on these qualities, and nine alternatives were
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selected as potential components of a revenue-raising pack-
age. Table 12 presents the outcome of the evaluation process.

In producing the overall ranking, the five evaluation crite-
ria are all given equal weighting. The study report presents,
in an appendix, scoring based on unequal weightings which
allows one to judge an alternative if one were to emphasize
one of the criteria more than the others (e.g., in one scenario
equity is given 40 percent weighting and the other four are
given 15 percent weighting). It contains no judgments as to
which criteria are the most important.

A positive or neutral rank in feasibility is essential to make
the list of recommended potential package components. This
presents a much greater emphasis on existing tax structures
(e.g., motor fuel tax increase, registration fee increase) and
eliminates all new types of taxes (e.g., VMT tax, BTU/energy
tax). However, the report does recommend that some of these
sources ranked negatively in feasibility be studied further.
Three taxes, VMT tax, tolls/congestion pricing, and BTU/
energy tax, had higher overall rankings than some of the rec-
ommended taxes, but were ranked negative in feasibility and
therefore were not recommended for inclusion in a current
revenue package. The reasons these taxes were given nega-
tive feasibility rankings were that they require legislation to
be enacted and involve overcoming some public acceptance
barriers.

Arkansas

The Arkansas State Highway and Transportation Depart-
ment recently completed a fuel tax evasion study, “Report
and Recommendations: Motor Fuel Tax Compliance Quality
Management Team.” This report discusses the problems
encountered with the evasion of state and Federal motor fuel
taxes, particularly with respect to “special fuels,” mostly
diesel.

* FHWA reported in 1992 that Federal motor fuel tax
evasion was believed to be on the order of 3 percent to
5 percent for gasoline and 15 percent to 25 percent for
diesel fuel. Cross-border transactions are among the
most common evasion schemes.
“Dual use” of diesel fuel. Such schemes involve the ille-
gal diversion of diesel from tax-exempt uses (e.g., home
heating) to highway vehicles, whereby Federal and state
fuel taxes are circumvented.
Fuel-extender blending. Kerosene, transformer oil, and
other petroleum products can be blended with taxed
diesel fuel to extend the mileage per taxable unit. For
example, 7,000 gallons of diesel, mixed with 1,000 gal-
lons of untaxed kerosene, will yield 8,000 gallons of
readily usable motor fuel.

» Taxpayer noncompliance or evasion.

* “Daisy chain.” A front company is set up to serve as the
intermediary between two agents, one being a duty-free
wholesaler, the other being a retailer who purchases fuel
for which the duty has supposedly been paid. Generally,
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TABLE 12 Alternative revenue sources evaluated by Arizona DOT

Considered as

Potential
Overall Feasibility Package
Category Revenue Source Ranking Score Component?
Existing Highway User Motor Vehicle Fuel Tax Increase 1 Positive YES
Revenue Fund (HURF) Use Fuel Tax Increase 9 Positive YES
Sources Vehicle License Tax (VLT) Increase 15 Positive
Registration Fee Increase 5 Positive YES
Motor Carrier Tax Increase 13 Positive YES
User-Type Altemnatives VLT Surcharge/Dedicated VLT 3 Neutral/ YES
Negative
VMT Tax 7 Negative
Tolls/Congestion Pricing 8 Negative
Parking Tax 20 Negative
BTU/Energy Tax 10 Negative
Alternative Fuels Tax 24 Negative
Sales Taxes Motor Fuels 2 Neutral YES
Motor Vehicles 3 Neutral YES
Products and Services 17 Negative
General Statewide Surcharge 5 Neutral YES
County Surcharge 3 Neutral YES
Income, Property and Personal Income Tax Surcharge 14 Negative
Utility Taxes Corporate Income Tax Surcharge 19 Negative
Property Tax 12 Negative
Utility Fees 16 Negative
Miscellaneous Exactions 21 Negative
Value Capture 23 Negative
Public/Private Joint Ventures N/A Negative
Admissions Tax 22 Negative
Accommodations Tax 18 Negative

Source: Arizona Department of Transportation, Highway Revenues Review Study, 199%.

the buying and selling agents are owned by the same party
or two colluding parties who use the front (or “burn”)
intermediary until it is audited, at which time they allow
the burn to go out of existence, leaving state and Federal
revenue inspectors with a dead lead. Typically, burn com-
panies will last for at least several months, all the while
reporting false tax remittances. During this time the boot-
legging owners or their co-conspirators are able to turm
substantial profits in unpaid fuel taxes. Arkansas is con-
sidered to be less susceptible than most states to such an
evasion scheme, because of an unspecified “statutory pro-
vision designed to prevent this kind of evasion.”

Several fuel tax evasion countermeasures are recom-

mended in the report:

» Terminal-level taxation. Fuel taxes should be paid at the
terminal rack or at the point of importation. Fewer tax-
payers would be filing reports; the “quality” of taxpayers
would be improved (terminal operators tend to be large
and often file reports electronically); Federal and state
collection efforts would be easily merged; and “daisy-
chain” operations would be eliminated under this scheme.

+ Fuel dyeing. High-sulfur fuels sold for off-road use should
be dyed, so as to facilitate on-the-road enforcement.

 Automation. The use of EDI and EFT technologies
should be used to facilitate the prompt investigation of
cross-border transactions involving motor fuels. In
addition to expected improvements this would make in
enforcement, electronic filing is also considered a sub-
stantial cost-saving measure because processing of
unnecessary paperwork is avoided.

» More enforcement. Spot inspections of bulk fuel storage
facilities or cargo tanks should be able to be made at any
time by enforcement personnel. Illegally untaxed fuel
should be confiscated and sold by the state, with pro-
ceeds going to the highway fund.

California

The major recent work in California relevant to highway
user taxes includes two highway cost allocation studies (1987
and 1996) and several congestion pricing programs involv-
ing electronic toll collections.

Highway Cost Allocation Studies

The 1987 and 1996 California Highway Cost Allocation
Studies represented significant advances in cost allocation



methods and software. The 1987 study is notable because it
was one of the first state studies to take advantage of meth-
ods developed in the Federal Cost Allocation Study of 1982,
though it did also include analysis based on the more tradi-
tional incremental method. Both studies are unusual in terms
of the detailed involvement of motor-carrier industry repre-
sentatives and the larger volume of data and documentation
required to accommodate this involvement.

The 1996 study is notable because it evolved from a deci-
sion to base some required changes in tax structure on the
findings of a new cost allocation study. It is using the results
of a special survey and an extensive set of weigh-in-motion
(WIM) and other data in converting the basis of California’s
registration fee structure from unladen weight to gross
weight. It also includes significant advances in cost allocation
study methods and software. The software allowed the study
team to deal with hundreds of vehicle and weight classes and
to separate vehicles by tax status (e.g., regular fee, appor-
tioned, weight-fee exempt). Only the “Federal” method for
allocating costs was performed for the 1996 study.

The major reason for conducting the 1996 Highway Cost
Allocation Study was to convert the basis of California’s reg-
istration and related fee structure from unladen weight of
individual power units and trailers to gross combination
weight so that California would be in compliance with the
practices of other states under the IRP. This involved devel-
oping a bridge between the unladen weight of a power unit
and the gross weight at which it would likely register. An
additional complexity involved transferring ad valorem taxes
from trailers to power units, because California would no
longer be able to tax trailers and prorate revenues based on
weight or value.

A special truck weight survey was performed by the Cali-
fornia Highway Patrol for the 1996 study. This involved
recording data on more than 13,000 truck movements at
weigh stations throughout the state on representative routes.
License plate number, operating weight, and body type were
recorded for each observation of California-based and out-
of-state vehicles. Additional data on approximately 10,000
vehicles were collected from computer files of California and
the six other most common states of registration by the study
team. (The remaining 3,000 vehicles were from the other 43
states). These data included California registered unladen
weight, registered gross weight in other states, fuel type,
body type, number of axles, and whether the vehicle is appor-
tioned in California. These data allowed the study team to
develop relationships between unladen weight and registered
gross weight, as well as between operating weight and regis-
tered weight (unladen and gross).

Additionally, approximately 14 million WIM records were
analyzed from representative functional classes throughout
the state. Data were analyzed for each of 15 WIM sites for
1 week out of each month for an entire year. This allowed the
study team to take into account day-of-week and seasonal
variations in travel. This effort represented the most com-
prehensive utilization of WIM data used in any state study.
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Congestion Pricing Programs

Four congestion pricing programs that take advantage of
advanced technology (or will do so in the future) are under-
way in California:

* SR-91 Variable Toll Facility (Orange County),

* I-15 Priced Express Lanes Project (San Diego),

* San Francisco/Oakland Bay Bridge Pricing Project, and

* Southern California Association of Governments (SCAG)
Regional Congestion Pricing/Market-Based Strategies
Project (Los Angeles).

These projects may allow for flexible pricing of highway
use in the future by breaking down technological and insti-
tutional barriers to innovative highway pricing. These proj-
ects address technological barriers by the establishment of
advanced collection techniques. Institutional barriers will
be addressed as these projects establish precedents for high-
way pricing methods. In addition, evaluations of these proj-
ects will lead to increased knowledge on operational, traf-
fic, and travel behavior impacts of market-based pricing.
Three of the four projects take advantage of a congestion
pricing pilot program funding from FHWA, as do most other
congestion pricing projects in other states. The Orange
County project is the exception, as it is a private facility
without Federal involvement. Brief descriptions of the
studies follow.

SR-91 Variable Toll Facility (Orange County). This pri-
vately financed toll facility is fully operational and, as it
provides the first tangible measurement of the impacts of
congestion pricing in the United States and is the world’s first
fully automated toll road, is the object of much evaluation.
The facility consists of high-occupancy vehicle (HOV) lanes
within the median of heavily congested SR-91, which other
automobiles can buy into using electronic equipment to pay
variable tolls based on the level of congestion in the corridor.

I-15 Value Pricing Project (San Diego). This project
allows single-occupancy vehicles (SOVs) to pay a per-trip fee
to use the I-15 Express Lanes normally reserved for HOVs.
All toll collection is conducted electronically, and solo driver
participants must obtain a transponder. The pricing program,
which is marketed under the term I-15 FasTrak™, began in
late March 1998. FasTrak™ solo drivers pay tolls ranging
from $0.50 to $4.00 based on real-time traffic in the Express
Lanes and on time of day.

San Francisco/Oakland Bay Bridge Pricing Project.
While the Metropolitan Transportation Commission (MTC)
has not yet received permission from the State Legislature
to implement congestion pricing on the Bay Bridge, the
California Department of Transportation (Caltrans) has
recently begun using electronic toll-collection equipment
on the Carquinez Bridge on I-80 near Vallejo. MTC is seek-
ing approval for a peak-period toll of $3 for westbound traf-
fic, while keeping the off-peak toll at its current level of $1.
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Southern California Association of Governments
(SCAG) Regional Congestion Pricing/Market-Based Strate-
gies Project (Los Angeles). This program consisted of a
2-year investigation of the feasibility of implementing
market-based pricing strategies in the Los Angeles re-
gion, focusing on congestion pricing and emissions fees. A
75-member task force, comprised of a broad cross section
of regional leaders, developed an ambitious program of
recommendations to implement long-range solutions to the
region’s congestion and environmental problems. These
include educational programs, high-occupancy/toll (HOT)
lane projects, and alternative mobility programs for lower
income travelers.

Kentucky
Report of the Kentucky Commission on Tax Policy

This report, published in November 1995, contains a broad
overview of the state taxation system and prescribes mea-
sures to increase revenues and to improve equity and com-
petitiveness for Kentucky firms. With respect to heavy vehi-
cle taxation, significant points include the following:

« Fuel taxes should be indexed to the U.S. Consumer Price
Index (CPI), with a first-year rate set such that it is ren-
dered revenue-neutral. The special fuels tax is to be
increased from 12 to 15 cents per gallon; the special fuels
surtax is to be raised from 2.2 to 5.2 cents per gallon; the
motor fuel surtax is to rise to 6.4 cents per gallon; and the
exemption for liquefied petroleum (LP) gas is to be re-
pealed. At the same time, the heavy vehicle fuel surtax is
to be repealed, and the motor fuels tax is to rise from 15
to 17 cents per gallon to offset losses of revenue from
other changes. The net effect of all of this is the equal-
ization of fuel tax rates, which have been skewed in favor
of certain fuel types since 1986. Equalization of the tax
rate at the pump is intended to ensure that all non-motor-
carrier users pay equally on gallons purchased, while
equalization of the fuel surtax will, it is argued, eliminate
the existing tax-discrimination based on the types of fuel
used by different trucks. The surtax will continue to be
levied because of the greater highway wear and tear
caused by heavier vehicles.

+ Allowing credit on trade-ins for new vehicles should
equalize the trade-in credit for motor vehicle usage tax
on new and used cars.

 The taxable value of vehicles less than 7 years old
should be reduced from 100 percent to 90 percent
of their National Automobile Dealers Association
(NADA) book value, so as to reflect the real value of
new vehicles more accurately.

« All trucks with GVWs above 26,000 1b should be
exempt from the motor vehicle usage tax. The revenue
loss from this exemption would be offset by the higher
diesel tax.

Kentucky Highway Cost Allocation Studies

Kentucky completed cost allocation studies in 1988 and
1992. Kentucky used a modified Federal method of cost
allocation. In 1986, trucks accounted for 31 percent of total
attributed costs and paid 28 percent of total highway user
taxes. Large combination trucks were found to underpay
their cost responsibility significantly, with the heaviest trucks
(82,000 Ib GVW) posting a shortfall of $22.8 million, or
roughly one-quarter of their estimated cost responsibility.

Following the submission of the 1988 report, a weight-
distance tax was imposed on heavy trucks over 60,000 1b
GVW using an ungraduated rate of 2.8 cents per mile, plus a
“temporary” surcharge of 1.15 cents per mile. As a result of
this tax, the 1992 Kentucky HCAS found heavy trucks to be
responsible for 24.64 percent of costs and to be paying
25.46 percent of state highway revenues. Equity ratios (per-
cent of total revenues to percent of total costs) were found to
be as follows:

Cars 1.01
Buses 0.21
Pickups/Vans 1.10
Light Trucks 1.06
Medium Trucks 0.63
Heavy Trucks 1.03

The 1992 Kentucky report analyzes several proposals of
the Kentucky Motor Transport Association (KMTA) which
were submitted prior to the legislative session. The KMTA
had argued that the relatively high level of taxation on heavy
trucks operating in the state presented an unfair competitive
disadvantage vis-a-vis carriers in neighboring states. Eight
tax alternatives were proposed (1) Removal of the 1.15 cents
per mile weight-distance tax surcharge; (2) Repeal of the
2.85 cents per mile weight-distance tax, as well as removal
of the surcharge; (3) Repeal of the weight-distance tax and
elimination of the usage tax for trucks over 32,000 1b GVW;
(4) Repeal of the weight-distance tax, elimination of the
usage tax for trucks over 32,000 Ib GVW, and increasing the
heavy vehicle fuel surtax by 12 cents per gallon; (5) Repeal
of the weight-distance tax and the heavy truck usage tax,
increasing the heavy vehicle fuel surtax by 7.7 cents per gal-
lon, and increasing the special fuel tax by 3 cents per gallon;
(6) Repeal of the weight-distance tax and heavy truck usage
tax, increasing of the gasoline tax by 1 cent per gallon, and
raising the special fuel tax by 5 cents per gallon; (7) Repeal
of the weight-distance tax and the heavy truck usage tax, as
well as increasing truck registration, permit, and license fees
by 89 percent; and (8) Repeal of the weight-distance tax and
heavy truck usage tax, with the raising of automobile regis-
tration fees by $21.50.

Each of the KMTA alternatives would increase the rela-
tive tax burden on automobiles, while reducing that on heavy
trucks and would decrease the annual revenue deposited in
the road fund. The repeal of both the tax and the surcharge



was projected to have the following, generally unfavorable,
effects on the above equity ratios:

Remove Surcharge Repeal Tax
Cars 1.03 1.09
Buses 0.22 0.23
Pickups/Vans 1.12 1.19
Light Trucks 1.08 1.14
Medium Trucks 0.65 0.68
Heavy Trucks 0.97 0.80

The 1992 report also discussed recent state-level highway
cost allocation activities in Kentucky and elsewhere. Detailed
discussions were presented for Virginia (1991), Minnesota
and Vermont (both 1990), California (1987), and Indiana
(1984). Equity among user groups ranged considerably for
these state studies, particularly with respect to trucks. Equity
ratios for selected vehicle classes in the six studies are shown
in Table 13.

Maine
1989 Maine Highway Cost Allocation Study

This study is the most recent of a number of highway cost
allocation studies undertaken by the state since the mid-
1950s. Overall, basic vehicles and combination trucks were
found to be essentially paying their fair share. High axle
weight limits are responsible for the persistent underpayment
of certain truck classes, most notably 4-axle single units and
6-axle combinations. A weight-distance tax is believed to
promote fair payment shares among vehicle classes, although
this study does not explicitly prescribe one for use in Maine.
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Combination trucks are characterized by widely varying
equity ratios and are difficult to tax equitably with existing
revenue instruments. A weight-distance tax is considered to
be the most effective way of mitigating some of the cross-
subsidization between specific subclasses of combination
trucks.

The two main arguments against a Maine weight-distance
tax are (1) the overwhelming equity problem is regarded to
be the underpayment by intrastate single-unit trucks, which
would not be subject to a weight-distance tax unless very low
weight thresholds were used, such as those used in Oregon—
this would create an unmanageably large caseload for state
auditors; and (2) considerable research would still be
required to establish appropriate rate schedules, weight
thresholds, and other factors, because many conditions dif-
fer greatly between Maine and those states currently using
a weight-distance tax, thus preventing the easy adoption of
other states’ rates and methods.

A comparison of equity among user groups from two
recent Maine cost allocation studies is shown in Table 14,
along with a 1989 forecast for 1990-91.

The study makes several recommendations for remedying
the user tax inequities:

* New legislation aimed at “fairer” highway user taxes.
Specific options include establishing dual truck registra-
tion schedules (i.e., separating single-unit and combina-
tion trucks), increasing commodity permit fees, reducing
axle-weight limits, reducing registration fees for basic
vehicles (autos and light trucks), and raising the diesel
fuel tax.

* An increase in the diesel fuel tax decal fee to cover
administrative costs;

* Improvement of motor vehicle data collection;

TABLE 13 Equity ratios for selected vehicle classes in six state studies (1984-1991)

Kentucky Minnesota Virginia Californial Vermont Indiana
Passenger
Vehicles 1 1.05 1.1 0.87 1.02 1.2
Single-Unit
Trucks 0.6 1.11 0.8 3.97 0.97 1.1
2-Axle 0.75 0.99 0.8 4.01 1.13 1.19
3+ Axles 0.46 1.31 09 3.94 0.8 1.04
Combinations 1.3 0.7 0.9 1 0.97 0.6
4 or Fewer
Axles 1.13 1.07 n/a 2.35 1.04 0.51
5+ Axles 1.28 0.64 n/a 0.89 0.96 0.63

! In the current California highway cost allocation study, equity ratios have been found to
be much closer to 1.00 for all major vehicle classes.

Source: Kentucky Department of Transportation, 1992 Kentucky Highway Cost Allocation

Study, 1992,
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TABLE 14 Revenue to cost responsibility ratios in Maine for three time periods

- Forecast
1980-81 1986-87 1990-91
Single-Unit Trucks
2-Axle, 4 tires 1.54 1.08 0.86
3-Axle 0.85 1.02 0.75
4-Axle 0.59 0.56 0.56
All Single-Unit Trucks 116 0.94 0.76
Combinations
3 & 4-Axle 1.15 1.12 1.08
5-Axle 0.95 1.00 1.11
6-Axle n/a 0.67 0.78
All Combinations 0.97 0.96 1.02

Source: Maine Department of Transportation, 1989 Maine Highway Cost Allocation

Study, 1989.

The tightening of lift-axle regulations;

« Increased fuel tax auditing and enforcement;

+ The conducting of regular cost allocation studies to track
trends in equity among highway users; and

« Further study of a weight-distance tax.

Another finding was that a considerable difference exists
between the equity ratios for state-funded roads compared
with roads supported by “combined funds” (i.e., Federal and
state), as shown in Table 15.

Motor Fuel Tax Evasion Committee Final Report

Insufficient data constituted the foremost obstacle to a
proper assessment of state diesel fuel tax evasion. There was
little in the way of verifiable mileage reporting from motor
carriers operating in the state, which made evasion by boot-
legging interstate truckers virtually impossible to evaluate.
State auditing and monitoring efforts suffered from qualita-
tive weaknesses, which the Committee characterized as “dis-
persed responsibility and uncoordinated leadership.”

Out-of-state audits are regarded as showing “increasing
returns in recent years” despite their expense. The estimate
of the annual revenue recovery by a Bureau of Taxation audi-
tor is $325,000. At the time of writing, Maine had only three
full-time State Police officers on fuel tax enforcement detail,
which was inadequate for covering the entire state. Penalties
are not severe enough to serve as an adequate deterrent.
Maine has never prosecuted any individual or business for
fuel tax evasion. Operators often purchased inexpensive
5-day trip permits in lieu of filing fuel tax reports.

The Committee prescribed several possible fuel tax eva-
sion countermeasures, including the appointing of a central-
ized fuel tax program leadership, stiffer penalties for evasion,
the raising of trip permit rates from $5 to $50, with the time
limit to be reduced from 5 to 3 days, and various new
enforcement powers for the State Police fuel tax enforcement

unit, including access to current carrier account status from
the state department of motor vehicles (DMV).

The Committee recommends further study of a port of entry
system. Maine is characterized as being geographically well-
suited for such a system because most interstate commercial
traffic enters the state on a single route, the I-95/Route 1 cor-
ridor into Kittery. The Committee also recommends further
study of the use of cab-mounted transponders and roadside
receivers to track vehicle mileage.

Northern New England Commercial Vehicle
Operations Study

Maine DOT was the lead agency, on behalf of three states,
for the “ITS/CVO Institutional Issues Study: Maine, New
Hampshire, and Vermont—Final Report” dated October
1995. This report discusses the potential use of ITS/CVO in
the upper New England states, including the possible use of
such technologies to facilitate administration and enforcement
activities for the payment of highway user taxes and fees.

ITS/CVO technologies are considered in terms of their
applicability in the private sector (on-board computers, auto-
matic debiting, electronic remitting of payments), as well as
their potential use by public sector agencies for the collection
of fuel taxes, tolls, registration fees, as well as the enforce-
ment of size and weight restrictions, driver identification,
vehicle inspections, and so forth. The report contains a com-
prehensive review of recent and proposed projects involving
these technologies.

ETC has become increasingly common since the late
1980s, typically using vehicle-mounted transponders that
communicate with roadside sensors at toll plazas. AVI and
Vehicle-to-Roadside Communication (VRC) systems are in
use in a number of states and offer potential time savings to
carriers who choose to participate. The first Electronic Toll
and Traffic Management (ETTM) system was installed in
1989 on the Crescent City Connection in New Orleans. As of
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TABLE 15 Revenue to cost responsibility ratios in Maine for state-funded
programs compared with combined (Federal and state) funds

State Funds Combined Funds

Basic Vehicle 0.99 1.03
Single-Unit Trucks

2-Axle, 6 tires (#220) 1.12 1.08

3-Axle (#230) 0.95 1.02

4-Axle (#240) 0.58 0.56

All Single-Unit Trucks 0.96 0.94
Combinations

3 & 4-Axle (#321/322/331) 1.34 1.12

5-Axle (#332) 1.13 1.00

6-Axle (#333) 0.78 0.67

All Combinations 1.09 0.96

Source: Maine Department of Transportation, 7989 Maine Highway Cost Allocation

Study, 1989.

1995, at least 10 toll agencies had installed such systems.
ETTM systems are capable of “reading” vehicles at mainline
speeds, which permits pre-cleared vehicles to pass through
the appropriate lanes without stopping, saving time and fuel.
ETTM lanes are capable of handling 1,800 vehicles/hour,
more than five times the maximum capacity of a manual toll
lane. ETTM lanes are estimated to be more than 33 times
cheaper to operate than manual lanes.

At the time of writing, the Maine Turnpike Authority
(MTA) was planning to integrate ETTM into its 100-mile toll
road system by early 1996.

Minnesota

The state of Minnesota is actively pursuing alternative
transportation financing mechanisms through a number of
different studies and activities currently being conducted or
completed during the last few years. A description of the cur-
rent activities is provided below along with a more detailed
summary of findings from completed work.

Congestion Pricing Study. As part of Minnesota’s effort to
identify alternative financing for highway projects, the state
has been conducting an extensive congestion pricing study to
gauge public reaction to this pricing mechanism. The study
has gathered information through public workgroups and cit-
izen jury hearings to measure the public tolerance for con-
gestion pricing and how much people are willing to pay to
avoid congestion.

Public-Private Partnership of a Toll-Financed Freeway.
Minnesota is in the process of implementing a public-private
financed toll road project located in the southwestern quad-
rant of the twin cities. The 12-mi toll-road will be a public-
private partnership with the state contributing $70 million
and the remaining $110 million coming from the private sec-
tor. Public-private financing has allowed the construction of

the freeway 20 years before funds would have been available
through traditional financing methods.

Other Activities. Other related activities in the state
include participation in the Federal/state fuel dyeing and fuel
tax evasion compliance project and efforts to move toward
uniformity of IFTA forms and procedures with other states.

Symposium on Transportation and Economic
Development in the Upper Midwest

Minnesota, along with Towa, Montana, North Dakota,
and South Dakota, participated in a research symposium in
October 1992 that focused on transportation and economic
development issues affecting the upper Midwest states. The
symposium generated two broad conclusions: (1) strategic
investment in efficient transportation systems leads to pro-
ductive returns and (2) the greatest barriers to productivity
are institutional and political. Specific recommendations from
the symposium related to alternative forms of taxation are
described below.

Arguments for Efficiency in Pricing and Investments. Cur-
rent methods of financing transportation infrastructure do not
adequately reflect the economic costs of highway users’ use
of the system. “More efficient pricing should resultin (1) users
being charged amounts according to the benefits they receive,
(2) selection of transportation alternatives that reduce con-
gestion, and (3) governments receiving additional revenues
to invest in improvements in the efficiency of the system.”
Congestion pricing is one method proposed to achieve effi-
ciency in pricing; however, careful planning is required
before any new pricing strategy can be implemented. The
examination of how users respond to pricing as a part of eco-
nomic efficiency analysis will provide better information to
transportation planners and policy makers.
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ITS Transparent Borders and Multiregional Permit and
Licensing System. The technology necessary to implement a
transparent border system currently exists but the most diffi-
cult barriers are institutional problems related to the inability
of states to cooperate on interjurisdictional and multijuris-
dictional motor-carrier regulations. ITS technology could be
used to create a system of transparent borders and a more
user-friendly permit system that would create a less burden-
some regulatory environment for the motor-carrier industry.
Compliance costs could be reduced by implementing a “one-
stop-shopping” method where truckers would apply for all
necessary permits at one service-oriented location.

State Advisory Council on Major
Transportation Projects

In 1994, Minnesota established a State Advisory Council
on Major Transportation Projects to provide input and advice
to the Legislature on financing of projects. The Council was
responsible for providing recommendations on identifying
projects and evaluating various methods of financing. Sev-
eral of the findings and recommendations from the final
report provide important information on alternative taxation
methods and the effects of these methods.

Recommendation for Implementing Road Pricing by the
Year 2000. The Council recommended that the state should
implement a system of road pricing which offers the poten-
tial to raise money for funding major transportation projects
that cannot be funded by other methods. The most common
form of road pricing is through toll collection at plazas, but
new technology could allow for electronic collection of tolls.
Road prices should attempt to recover the associated cost to
the system of each class of vehicle and to encourage the use
of public transportation and HOVs.

Criteria and Evaluation of a Wide Range of Finance Alter-
natives. The Council used a systematic method of evaluating
funding alternatives which involved several criteria and
weighting of the criteria to produce an overall evaluation. A
wide range of potential revenue sources were considered
including fuel-based revenue sources, vehicle-based revenue
sources (e.g., license taxes, weight-distance tax, mileage tax),
general sales taxes, property-based revenue sources, and
highway-based revenue sources (e.g., toll financing and road
pricing). Evaluation criteria identified by the Council were
categorized as financial, economic, political/legal, social/
environmental, and other. A brief description of measures
under each category is provided below.

« Financial criteria included revenue yield, revenue cer-
tainty, administrative efficiency, state finance (effect on
state general funds), and local finance (effect on finance
of local governments);

« Economic criteria included equity among transportation
users, progressivity (ability of people to pay), and trans-
portation efficiency (promote the efficient use of the
transportation system);

« Political/legal criteria included public acceptability and
constitutional status (potential conflicts with constitu-
tional restrictions);

« Social/environmental criteria included travel behavior,
environmental effects, development (effects on devel-
opment patterns in metropolitan areas), and energy con-
sumption; and

e Other criteria included experience Minnesota and other
states have had with that type of revenue source.

Table 16 presents selected results of the transportation
financing alternatives evaluated. The grading scale used five
ranks (++ best, + good, 0 average, — not good, and —— worst).
Each criterion was assigned a weighting factor that was used
to identify the most suitable alternative methods of financing.

Oregon

Oregon has prepared several papers and reports relating to
heavy vehicle taxation issues:

« “Long-Range Transportation Finance Issues and Oppor-
tunities”—an August 1995 discussion paper prepared by
the Oregon DOT for the Transportation Commission;

» A technical background report with the same title, date,
and authorship, intended as a companion document for
the discussion paper;

e “The Oregon Weight-Mile Tax Study”—a February
1996 report on a comprehensive study of all major issues
relating to Oregon’s weight-distance tax; and

» “Diesel Fuel Fee Noncompliance”—a March 1996 report
on a study of the possible diesel tax evasion if Oregon
were to enact such a tax to replace part or all of the
weight-distance tax.

Long-Range Transportation Finance Issues
and Opportunities

This paper was prepared by the Oregon Department of
Transportation (ODOT) to address issues arising in future
transportation financing and to generate further discussion
of issues and opportunities. Three significant themes are in
the paper:

1. Pricing as a fundamental premise of long-range trans-
portation finance solutions.

2. Benefits received as a determinant of responsibility for
supporting transportation when users cannot be directly
charged.
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3. The role of technology in meeting transportation needs
and applying pricing solutions.

Much of the discussion about future transportation funding
options revolves around the need to price facilities appropri-
ately while providing subsidies needed to support environ-
ment, land use, and social goals. These and other key concepts
were stated in the Oregon Transportation Plan. Highways
and transit have many of the characteristics of public utili-
ties. Both serve a set of fairly distinct customers through a
combination of infrastructure and services. When the cus-
tomers are clearly identified and the variable and fixed costs
of serving these customers are sorted out, some interesting
conclusions about future financing emerge.

Advances in technology provide the prospect of high-
mileage, nearly pollution-free automobiles, intelligent auto-
mated road and transit systems, and faster, more efficient
movement of freight using combinations of trucks, railroads,
waterways, and aircraft.

Two technological advances have the potential to redefine
transportation finance policy. First, motor vehicles will con-
tinue to improve fuel efficiency until the fuel tax is no longer
the primary source of road funding. Meanwhile, the technol-
ogy needed to charge mileage fees directly to road users is
available, but has not been implemented.

Improved fuel efficiency also will substantially reduce
potential air pollution problems. Public concern will shift
from environmental issues to congestion and land use.

The alternative financing strategies listed below derive
from considering long-term factors affecting needs and ana-
lyzing key concepts of utility pricing and cost responsibility.
They are not recommendations per se, but are logical exten-
sions of the expanded use of pricing and recognition of
responsibility of users and non-users to support systems from
which they benefit. They deserve further consideration in
crafting an effective strategy for the next 20 years.

Three issues must be addressed before implementation of
any of these strategies:

1. Collection and distribution mechanisms,
2. Revenue levels required to fill funding gaps, and
3. Public acceptance.

The alternative financing strategies discussed in the Ore-
gon paper include the following:

Mileage Fees: Over the next 20 years it may be necessary
to replace the gas tax with mileage fees on motor vehicles.

Weight-Mile Tax Alternatives: Because of perceived
administrative and enforcement problems, serious attention
should be given to identifying alternatives to the commercial
weight-mile tax. A workable alternative would meet heavy
vehicles’ share of cost responsibility, reduce truck company
compliance costs, and allow more revenue to reach the high-

way fund by reducing evasion. An alternative, for instance,
is a single, registered ton-mile rate paid on a fleet basis, with
prorated registration payments.

Variable Mileage Fees: As mileage fees are introduced,
the possibility of charging different fees depending on the
geographic area and road system should be considered.

Toll Facilities: Toll facilities should be the highest prior-
ity consideration for financing new facilities to solve con-
gestion problems.

Congestion Pricing: Applying congestion pricing to
roads in any comprehensive way depends on creating a situ-
ation in which road users paying the fees feel they get a ben-
efit they would not otherwise receive.

System Access Fees: When they are first titled, vehicles
could be charged a one-time fee to help compensate for new
costs created by growth in system use.

Land Access Fees: Property owners desiring new access
to arterial roads should be charged a fee that reflects the
increased cost to the system or the increased property value
the access will generate.

Utility Fees: Some local areas use utility fees to finance
road maintenance and improvements. This concept could be
expanded to include transit as well.

Public/Private Partnerships: Public/private partnerships
can be used to finance and to take advantage of the private
sector’s ability to profit from increased land values that result
from new projects, particularly land around rail transit sta-
tions and freeway interchanges.

Transportation Infrastructure Bank: This concept
combines public, private, state, local, and Federal resources
to create a flexible funding source for infrastructure projects.

Social and Environmental Costs: The new alternative
sources could provide for the mitigation of social and envi-
ronmental costs or compensation of injured parties.

Linking Planning and Finance: More closely linking
project planning and financing achieves the aims of least-cost
planning.

Dedicated Funding Sources: Alternative funding sources
could provide the needed flexibility to overcome the inflexi-
bility created by existing dedicated funding sources.

The above alternative strategies are expected to be evalu-
ated and implemented over the next 20 years. There are sev-
eral steps, however, that can be taken immediately:



Automate the road system: Introduce computer, naviga-
tion, and telecommunication technologies known as ITS.

Take advantage of incremental opportunities: such
opportunities include tollway legislation passed by the 1995
Legislature and a Federal grant to evaluate the potential for
congestion pricing in the Portland area.

Re-examine transportation needs: In view of the Legis-
lature’s reluctance to approve additional transportation fund-
ing, a consensus process on new transportation finance needs
to be developed.

Undertake new cost responsibility analysis for roads
and transit: Many questions about benefits and responsibil-
ities remain unanswered.

Form new stakeholder consensus process: Six groups of
stakeholders in Oregon’s transportation system should be
considered in developing a new consensus on transportation
financing:

» Users,

* Providers,

* General public,

» Governor,

* Legislature, and

* Business community.

The technical background companion document provides
technical supporting material under the following headings:

Transportation Revenues and Disbursements
Current Situation: Constrained Funding

A. Revenue Forecasts
B. Met and Unmet Needs

History and Philosophy of Transportation Funding in Oregon
Transportation Trends and Prospects

Key Issues

A. Cost Responsibility

B. Weight-Mile Tax Issues
. Fuel Tax Substitutes
Environmental and Social Costs
User and Non-User Fees
Congestion Pricing
Public/Private Partnerships
Industry Competitiveness
Equity

=T QmmUAN
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Revenue Options

A. Public Finance Criteria
B. Revenue Assessment

Oregon Weight-Mile Tax Study®

The Weight-Mile Tax (WMT) Study was requested by
the Oregon Legislature to investigate various issues that
have been raised regarding the WMT and its impacts. The
study was conducted as a cooperative effort of the Legi-
slative Revenue Office, the Oregon Department of Trans-
portation, and the Oregon Public Utilities Commission,
under the guidance of a Technical Advisory Committee
composed of representatives of various groups with direct
interest in the WMT. The principal issues addressed by the
WMT Study were:

* Evasion of the WMT,

* The cost to Oregon for administering the WMT,

* The cost of compliance to the motor carrier industry, and
* The economic impacts of the tax.

Oregon has been a leader on a national and worldwide
basis in developing a tax structure that closely matches cost
responsibility and follows principles of equity. The cost
responsibility studies conducted by the Oregon Department
of Transportation in 1937, 1947, 1963, 1974, 1980, 1984,
1986, 1990, 1992, and 1994 have resulted in continuing
refinement of estimates of cost responsibility for Oregon
highway programs and continuing refinement of the tax
structure based on the equity principles. Because of adher-
ence to these principles, Oregon collects a higher share
(about 33 percent) of its total highway revenue from a usage
tax (i.e., the WMT) than any other state.

The total estimated cost of administering the WMT for
the 1993-1995 biennium is $18.7 million, including all
costs of collection, auditing, and enforcement, and all asso-
ciated overhead and support costs. This estimate is 4.8 per-
cent of the total WMT revenue of $391 million for the bien-
nium. The costs of complying with the WMT may represent
a large burden to some carriers, and the WMT probably pre-
sents at least a slightly greater burden to most carriers than
would a diesel fuel tax. Overall average compliance costs
are estimated to be approximately 5.7 percent of actual
WMT payment based on a survey of a cross-section of car-
riers. Improvements to the reporting systems are possible,
but considering the specific information required under the
WMT, large reductions in compliance costs are not possible
for most carriers. Compliance costs for many carriers will
be reduced in the future due to the increased use of onboard
computers. Compliance costs could be reduced somewhat
for some interstate carriers if all of the six weight-distance
tax states participated in a base state system similar to IFTA
and IRP.

Evasion of the WMT has been a major issue raised by the
motor carrier industry, which cites evasion rates of over
30 percent in some other states for similar types of taxes.

* This subsection has been copied verbatim from the abstract of the report referenced

above.
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The analysis of all aspects of evasion of the WMT results
in an estimate that it is about five percent of total tax liabil-
ity. This estimate of evasion of the WMT is a result of a com-
prehensive series of analyses of all aspects of evasion. The
evasion estimate is based primarily on analyses of four basic
sets of field data collected by ODOT staff during the sum-
mer, fall, and winter of 1994-1995 as part of this study.
These included a set of data collected to provide substantial
refinements in estimates of travel on Oregon highways for all
vehicle classes, to provide a more accurate comparison with
mileage reported for the WMT. Another major data collec-
tion effort involved about 35,000 statewide observations of
trucks and recording of their license plate numbers, as input
to a special auditing process used to assess evasion of the
WMT. Other field data collection efforts focused on specific
types of evasion, such as night operations, overweight oper-
ations near an urban terminal, and bypassing of weigh sta-
tions and ports of entry.

An analysis of truck taxes and fees in twelve western
states found that Oregon’s taxes were the highest for a typ-
ical 250-mile trip by a typical tractor trailer registered at
80,000 pounds. A corresponding analysis of truck taxes
and fees in those twelve western states for a typical smaller
truck (a flat bed truck registered at 40,000 pounds.) travel-
ing fewer miles (15,000 miles/year) found that Oregon
truck taxes and fees fall below the average of the twelve
states, ranking seventh highest of the twelve states. This
significant difference in ranking is due to the fact that the
Oregon WMT structure is based primarily on mileage-
related taxes and that WMT rates for heavy vehicles
increase with weight at a greater rate than diesel tax pay-
ments per mile.

The study found that the Oregon truck tax structure is one
of the most equitable in the country for intrastate carriers in
terms of its impact on competition with interstate carriers.
This is true for two basic reasons: (1) intrastate carriers travel
far fewer average miles per year than interstate carriers, in
some cases only 10 to 20 percent as many miles and (2) Ore-
gon’s truck tax structure has one of the lowest ratios of fixed-
rate-to-mileage-related taxes of any state, primarily because
of the very low registration fee ($320 for an 80,000 pound
combination). Therefore, on a cents per mile basis, intrastate
carriers and all low mileage trucks pay only a very slight
amount more than interstate carriers and all high mileage
trucks. Most other states have much higher flat fees (regis-
tration fees, weight fees, ad valorem taxes, or other fees not
related to vehicle use), and therefore put intrastate carriers
and all low mileage vehicles at a disadvantage with signifi-
cantly higher taxes per mile.

The study concluded that Oregon PUC’s audit process is
very well organized and administered and is highly produc-
tive and cost effective. However, the study has led to findings
that major improvements can, and should be made to the cur-
rent system of tax reporting, administration, and enforcement
of the WMT. Several improvements could be implemented
to reduce WMT evasion, while decreasing the costs borne by
carriers and taxpayers, including:

« Collect traffic data through existing programs in a man-
ner designed to more accurately monitor truck travel and
WMT evasion.

« Use ODOT’s “Green Light” program technologies to
optimize the reduction of evasion on the basis of the
WMT evasion patterns uncovered in this study.

» Develop a management information system to monitor
progress in reducing evasion and assess the benefits of
various options for additional audit efforts to recover
WMT revenue.

A review of the PUC audit and enforcement program
suggests that a substantially higher level of effort in mon-
itoring and enforcement would be able to reduce evasion
significantly and more than pay for any added costs of the
new program.

Diesel Tax Evasion Study

The final report of the Oregon Diesel Fee Noncompliance
Study documents the findings and conclusions of an investi-
gation of potential diesel fuel fee noncompliance under alter-
native potential Oregon fuel tax scenarios.

Oregon’s current user fee system relies heavily upon a
weight-distance tax to ensure equity among various types of
vehicles and does not even collect a fuel fee from heavy vehi-
cles. Tt was found that alternative user fee systems that include
a diesel fee of some form could maintain equity only if they
continued to include a weight-distance tax. Any combination
of diesel fees and registration fees without a weight-distance
tax would seriously compromise equity. Nonetheless, this
study examined scenarios in which a diesel tax would replace
some or all of the weight-distance tax. This might involve a
diesel tax more than double that of any other state in order to
raise an equivalent amount of revenue.

The report found that diesel taxes have the lowest compli-
ance rates of any form of highway user fees. Evasion strate-
gies have taken many forms and have adapted to changes in
regulations intended to increase compliance rates. Besides
the evasion of individual highway users, which exists to a
minor degree for every form of highway user fee, diesel fee
evasion schemes have involved distributors, wholesalers,
transporters, and retailers. Significant opportunities for eva-
sion of state-level user fees continue to exist despite recent
changes in Federal regulations.

A comparison of reported diesel fuel use with estimates of
diesel fuel consumption based on state truck travel estimates
indicated a national noncompliance rate of just more than
30 percent. After adjusting estimated diesel consumption
based on best available data and careful analysis of truck
VMT, the report reduced this estimate of the national non-
compliance rate to about 21 percent. Some states, however,
report collections of only half the fees that their truck travel
indicates they should collect, while others report more col-
lections than their truck travel indicates. States around Ore-
gon collect a somewhat lower proportion than the national
average.

Recent changes in regulations at the Federal level have
greatly increased Federal diesel fee collections but appear to
have had little effect on state diesel fee collections. In fact,



the Federal government now collects diesel taxes on about
the same number of gallons as the states, while previously
they successfully collected taxes on a much lower number of
gallons.

Diesel fees require considerable administrative and
enforcement efforts for successful collection. While the level
of administrative and enforcement effort almost axiomati-
cally affects the expected compliance rate, other, more eas-
ily quantifiable factors can explain most of the difference in
compliance rates among states.

A regression model produced in this study identified sev-
eral descriptive characteristics of a state that affect compli-
ance rates. The most important characteristics seem to be
(1) whether or not a state is a coastal or border state, (2) the
diesel tax rates of nearby states and the proximities of their
population centers, (3) the intensity of truck ownership and
usage within a state, and (4) the relative rates of other truck
taxes within a state. Together, these characteristics can explain
three-fourths of the variation in compliance rates among
states.

The state’s recommended noncompliance model suggests
that a 24-cent diesel tax, implemented with normal enforce-
ment efforts and assuming no change in diesel tax rates in
surrounding states, would result in a noncompliance rate of
24 percent. Extra enforcement (beyond typical state pro-
grams) could reduce this noncompliance rate to some degree,
but the study was not able to quantify the relationship
between enforcement effort and noncompliance rate.

Noncompliance rates would increase with diesel tax rates
greater than 24 cents per gallon. Collected diesel tax receipts
would decay rapidly, so that a 30-cent diesel fee would result
in about a 33 percent noncompliance rate, a 48-cent fee
would result in about a 55 percent noncompliance rate, and a
70-cent fee would result in about a 74 percent noncompliance
rate. Given the current diesel tax rates of Oregon’s bordering
states, maximum yields would probably occur at a tax rate of
approximately 45 cents per gallon, with higher rates result-
ing in such a high level of noncompliance that total revenues
to the state would probably decline.

Because no precedents exist for diesel tax rates as high as
Oregon might possibly consider to maintain revenue neu-
trality, the model’s reliability decreases as hypothetical rates
rise. Based on the experience of some states, however, the
study concluded that diesel tax rates much higher than sur-
rounding states would probably result in very high levels of
noncompliance.

South Carolina

The South Carolina Department of Revenue prepared a
December 1994 “Trucking Quality Team Report,” which pre-
sents the Team’s findings after exploring various alternative
measures aimed at the reduction of the burden of compliance
for commercial vehicles. The Team was established after all
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tax-related commercial vehicle functions were to be consoli-
dated in a new Division of Commercial Vehicle Services.

An overriding objective, according to the Team’s report,
should be a reduction in the number of permits, plates, stick-
ers, decals, and so forth, that are required to operate a com-
mercial vehicle in a state. One first step might be a single
color-coded IRP/IFTA sticker, which would be prominently
placed on a vehicle where it could be checked while the
vehicle was in motion. The elimination of fuel decals for
intrastate trucking should also be a high priority.

Fuel taxes should be levied at the terminal rack, and
exemptions should be eliminated. Fuel reporting for intra-
state trucks should be eliminated. Highway-use tax reporting
as required under IFTA should be repealed. There should
also be 100 percent reciprocity for all fuel taxation including
all special fuels.

“One-stop-shop” truck registration would offer substantial
savings to both government and motor carriers. For example,
the Department of Revenue could collect all appropriate
taxes, fees, and charges at one location, and then remit the
appropriate amounts to other agencies that currently main-
tain parallel, overlapping auditing and enforcement systems.

Sample forms and a diagrammatic depiction of the pro-
posed streamlined accreditation and tax-collection process
are included as appendixes.

Virginia

Virginia has recently addressed two areas related to taxa-
tion of heavy vehicles, fuel tax evasion and truck avoidance
of weigh stations. The principal findings from these studies
are summarized below.

Report of Governor’s Task Force
on Fuel Tax Evasion

In 1992, the Governor established a task force on fuel tax
evasion to address weaknesses in existing fuel tax statutes.
The task force held meetings with interested parties and work
sessions with state agency and industry representatives and
also reviewed current administrative processes. Key points
covered in the study are summarized below.

Fuel Tax Evasion Schemes and Options for Controlling
Evasion. The study identified typical schemes for evading
fuel taxes which included failure to file information, reports,
or returns; filing false information; falsely claiming a tax
exemption; and failure to pay taxes that have been assessed.
The most effective strategies that have been used by states to
control evasion include monitoring fuel transfer information,
bonding and licensing of fuel tax payers, raising the point of
taxation to a higher level in the distribution chain, additional
field checks and auditing, intergovernmental cooperation,
and increasing fines or penalties.
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“Operation Total Commitment.” In 1992, the Virginia
DMV led a multijurisdictional operation to coordinate an
intensive program of enforcement activities for fuel tax eva-
sion among state agencies. Prior to the initiation of Operation
Total Commitment, DMV investigators uncovered and video-
taped clear examples of fuel tax evasion of home heating oil
deliveries. The operation combined efforts among DMV
investigators, State Police, Department of Taxation, and DOT.
A month after the initial meeting of the operation, coordi-
nated raids were conducted in Virginia and New Jersey
resulting in seven truck stops/service stations being closed
down and arrests of individuals. Estimates of the unpaid fuel
taxes and penalties resulting from the operation were more
than $700,000.

Survey of Other States’ Practices. As part of the Virginia
study, a survey was conducted of practices in surrounding
states that were identified as having recently taken initiatives
to address fuel tax evasion. Thirteen states were surveyed
and 12 states responded to the questionnaire. On the issue of
civil and criminal penalties for fuel tax evasion, six states had
stronger civil penalties than Virginia, and all but one had
stronger criminal penalties. Other topics covered by the sur-
vey included point of taxation, bonding requirements, and
tax payment period.

Budget and Revenue Impacts of Recommendations. The
task force developed six broad categories of recommenda-
tions that called for strengthening of licensing, reporting and
record keeping requirements; increasing penalties; and
expanding enforcement activities. The additional measures
would require 15 extra positions at a cost of $1.1 million for
the first year and $0.8 million each subsequent year. A con-
servative estimate of the anticipated revenues expected from
the added enforcement is $1.6 million for the first year and
$3.3 million for subsequent years.

The Avoidance of Weigh Stations
in Virginia by Overweight Trucks

In 1992, Virginia performed a study on avoidance of
weigh stations by overweight trucks to determine the magni-
tude of overweight truck activity on specific routes. Trucks
avoid weigh stations by either taking an alternative route or
waiting at truck stops or rest areas until the weigh station is
closed. To analyze both types of weigh station avoidance,
data were collected from weigh stations and WIM devices
placed on bypass routes around the stations. Data were col-
lected for 48 hours in both directions and analyzed using con-
current main line and bypass recordings.

Summary of Findings. Results of the analysis from two
weigh stations located on I-81 found that between 11 and 14
percent of the trucks using bypass routes around the stations

were overweight. Findings from other locations indicated a
range of 12 to 27 percent of overweight trucks. At a particu-
lar station, 50 percent of the trucks that traveled past a weigh
station because the entrance lane to the station was filled with
a queue of trucks were found to be overweight, indicating a
need to increase capacity at weigh stations.

Weigh Station Avoidance Because of Tax Evasion. Avoid-
ance of weigh stations may be a form of tax evasion by
(a) failure to pay registration and related fees required to
operate at that weight, (b) failure to pay permit fees required
to operate over regular weight limits, or (c) intent to report
fewer miles than actual miles operated in the state for regis-
tration fees, fuel taxes, and mileage taxes. Perhaps the most
common reason that trucks avoid weigh stations is because
they are traveling overweight or have safety violations; how-
ever, the other forms of tax evasion may be factors in weigh
station avoidance. Although the Virginia study did not
address the reasons trucks avoid weigh stations, studies per-
formed by other states have examined this issue. The Wis-
consin DOT conducted a truck avoidance study in 1989’
which found that 59 percent of vehicles that avoided scales
had weight or safety violations, 28 percent had driver or reg-
istration violations, and 13 percent had no violation, indicat-
ing that they may be avoiding scales because of tax evasion.
Oregon’s Weight-Mile Tax Study'® also addressed the issue
of truck tax evasion through inspections of trucks stopped at
random hours and locations along potential bypass routes
and found that out of total truck traffic 0.3 percent were trav-
eling without a PUC permit, indicating evasion of the
weight-mile tax. The study estimated that the percentage of
tax evaded by trucks traveling overweight or traveling with-
out a PUC permit was approximately 0.5 percent of the total
weight-mile tax due to be paid. Other forms of tax evasion
by trucks using bypass routes were estimated to be more
important, adding to a total of about 5 percent, with an over-
all error tolerance of plus or minus 2.5 percent.

SUMMARY OF THE EQUITY OF HEAVY
VEHICLE TAX STRUCTURES

This section provides an overview of the equity of Federal
and state highway user tax structures studies, with emphasis
on heavy vehicle taxes in relation to their cost responsibility.

As described in Chapter 6 of this report, equity is recog-
nized as just one of several criteria for good tax structures in
most of the more comprehensive highway tax studies. How-
ever, it is the one criterion that has been used as the primary
criterion in the vast majority of studies of Federal and state
tax systems. The only other criterion that has received sub-
stantial attention in these studies is the economic efficiency

9 Wisconsin DOT; Truck Avoidance of Enforcement Scales: Field Study Results from
a Combined Enforcement/Planning Perspective; U.S. DOT; April 1989.

v Oregon Legislative Review Office; Oregon Weight-Mile Tax Study; prepared by
Cambridge Systematics, SYDEC, Inc., and Pacific Rim Resources; February 1996.



criterion," which was given secondary attention in the 1982
Final Report on the Federal Highway Cost Allocation Study
and will be given somewhat more attention in the 1996 Fed-
eral HCAS report. Both Federal studies, however, have
emphasized the similarities in the applications of these two
criteria, despite substantial differences in the conceptual
bases for the two criteria.

The vast majority of Federal and state tax studies have
implemented the equity criterion by allocating the costs of
highway programs among user classes based on estimated
costs associated with their use of the highway system.
These are usually referred to as cost allocation studies, but
are also known as cost responsibility or cost-occasioned
studies.

An alternative equity criterion, based on benefits of high-
way programs to user classes, was seriously considered at the
Federal level during the 1950s and 1960s but never imple-
mented because of the difficulties of estimating non-user
benefits (such as economies of scale resulting from enlarged
markets) and shortcomings of data on both user and non-user
benefits.

Within the scope of the Federal and state cost allocation
studies actually performed, there exists a great deal of con-
sistency of methods at the general level, particularly among
the more carefully done studies. Nonetheless, there are sig-
nificant variations in methods among these studies, and some
changes in methods over time need to be recognized, as dis-
cussed briefly below.

Results of Federal Studies

Table 17 summarizes the key findings from three early
(1965, 1969, and 1975) Federal HCASs for selected vehicle
classes. In this table and the tables that follow, the focus is
on achieving equity ratios (revenue-to-cost-responsibility
ratios) as close to 1.0 as feasible.

The conclusions from Table 17 are that (a) automobiles
were paying their fair share of revenues in the earliest study,
but were slightly underpaying after an excise tax on new auto
sales was reduced and then repealed; (b) single-unit trucks
were overpaying throughout the period, and heavier single-
unit trucks were overpaying substantially; and (c) heavier
combination trucks went from substantially underpaying to
slightly underpaying as revenue from excise taxes on sales of
new trucks and parts rose with rapidly rising prices, and as
Federal spending began to shift from the Interstate system to
other highways with lower proportions of heavy combination
trucks.

' 'The economic efficiency criterion requires that highway user fees be equal to mar-
ginal costs associated with the use of highways by each vehicle to achieve the most effi-
cient use of highways by all users. It is the criterion most emphasized by economists
as being necessary for an efficient economy.
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As indicated in Table 17, the early Federal HCASs had all
used the “incremental method” for allocating shares of pro-
gram expenditures. This method involved a detailed analysis
of the cost of accommodating incrementally heavier and
larger vehicles on every part of the highway system and an
allocation of the cost of accommodating each increment
based on the VMT of each vehicle class in each weight or
size class. This method, which was actually a set of several
procedures for allocating each major component of program
costs, had been developed principally to allocate costs of new
construction, which was the focus of most Federal aid expen-
ditures through that period.

Beginning with the report referenced in Table 17, how-
ever, a 4-year multimillion dollar Federal HCAS was initi-
ated, resulting in the development of a new “Federal
method,” which is described in detail in the 1982 report to
Congress. The principal findings of that report are summa-
rized in Table 18. This new Federal method made many
refinements to the incremental method, making use of new
research findings and better reflecting actual program prac-
tices; however, in practical terms, it was essentially a
refined version of the older method except for three new
procedures:

* New pavement construction costs are allocated based on
the latest AASHTO design procedures. This has the
effect of eliminating an economy of scale benefit for
vehicles with heavier axle loads in the incremental
method, thereby increasing the cost responsibility of
vehicles with heavier axle loads.
Pavement rehabilitation costs are allocated based on a
set of statistical models of pavement deterioration devel-
oped from a major field test performed in the early
1960s. This set of models, which gave rise to the term
“consumption method,” was the most important change
in the new Federal method in terms of shifting cost
responsibility to heavy axle loads, because of the large
shift that was occurring in Federal funding for rehabili-
tation and related projects, and because these models
result in allocating much higher shares of cost responsi-
bility to vehicles with heavier axle loads than does the
previously used pavement cost allocation procedure in
the incremental method.

* Bridge replacement costs are allocated in part based on
the reasons bridges have to be replaced. This has the
effect of shifting some cost responsibility to heavy vehi-
cles for bridges that have to be replaced because of loss
of load-carrying capacity.

These changes in cost allocation methods have been con-
troversial because of their consequences but have become
generally accepted by practicing professionals over the last
15 years. The debate will continue over many aspects of



TABLE 17 Summary of results of early federal highway cost allocation studies
for selected vehicle classes

Ratio of Highway Trust Fund Tax Payments to Cost
Responsibility by Incremental Method

1965 1969 1975
Automobiles 1.0 0.9 09
Single-Unit Trucks
2-axle, 4 tires 1.7 1.7 1.1
2-axle, 6 tires 1.5 1.8 1.8
3-axle 1.6 1.8 1.9
Combinations
3-axle 1.0 1.1 2.2
4-axle 0.8 0.8 13
5 or more axles 0.5 0.9

Source: Congressional Budget Office, Who Pays for Highways: Is a New Study of
Highway Cost Allocation Needed?, 1978, summarized from Table A-7, p. 72,

these methods, but the general tendency will probably be to  resurfacing, rehabilitation, reconstruction, and replacement,
refine the procedures used in the Federal method. Thatis gen-  the 1982 Federal HCAS report showed the following:
erally what is occurring in the current Federal HCAS.

The results shown in Table 18 can be compared with the « Autos as a whole had been overpaying slightly, but were
earlier Federal HCAS shown in Table 17. With the new expected to just meet their cost responsibility in the
Federal method and with Federal expenditures shifting to short term (1985).

TABLE 18 Summary results of 1982 federal highway cost allocation study

Ratios of User Charges to Allocated Costs by Vehicle
Class under Current User Charge Structure

1977 1985
Autos (1.1) (1.0)
Large 1.2 1.2
Small 0.7 0.7
Motorcycles 0.5 0.6
Buses 0.5) )
Intercity 12 0.2
Other 0.3 0
Pickups/vans 1.2 1.1
Total Passenger Vehicles (L.1) (1.0)
Other Single-Unit Trucks (1.5) 2.0)
Less than 26,000 GVW 1.3 1.7
Greater than 26,000 GVW 1.7 2.2
Combination Trucks 0.6) (0.8)
Less than 50,000 GVW 0.8 1.2
50,000-70,000 GVW 0.9 1.3
70,000-75,000 GVW 0.6 0.8
Greater than 75,000 GVW 0.5 0.6
Total Trucks (0.8) (1.0)
All Vehicles 1.0 1.0

Source: FHWA, Final Report on the Federal Highway Cost Allocation Study, Report to
Congress, 1982, Table I-7, p. I-13.

Note: Numbers in parentheses are the overall ratios for the categories.



* Single-unit trucks were expected to be overpaying by an
increasing percentage.

» Heavy combination trucks were substantially underpay-
ing and were expected to continue to underpay substan-
tially in 1985, particularly the heaviest class, over
75,000 Ib GVW.

The only major Federal HCAS published between the
benchmark 1982 report and the 1997 report was the 1988
Heavy Vehicle Cost Responsibility Study report, the results
of which are summarized in Table 19. Note that, despite the
caveat in the table’s footnote, the results are fairly similar to
the 1985 estimates in the 1982 report for combinations that
can be compared in approximate terms (e.g., an equity ratio
of 1.3 for 50,000- to 70,000-1b GVW combinations for 1985
vs. 1.38 and 1.34 for the same weight range for 5-axle semis
and doubles respectively in the 1988 study; and a ratio of 0.8
for 70,000- to 75,000-1b GVW combinations for 1985 versus
0.86 and 0.79 for 70,000- to 80,000-1b 5-axle semis and dou-
bles respectively in the 1988 study). The 1988 findings also
showed that, for any given weight range, the equity ratios for
combinations with more axles were substantially higher than
those for combinations with fewer axles.

Table 20 shows the equity ratios developed in the 71997
Federal Highway Cost Allocation Study. Separate sets of
ratios are shown for Federal costs and user charges, costs and
user charges for all states (as a group), costs and user charges
for all local governments, and costs and user charges for all
three levels of government combined. The table indicates
that revenue received from all trucks as a class approximately
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equals their responsibility for all state-level costs but falls
short of their responsibility for Federal and local costs. When
distinctions are made by registered weight, the table indicates
that vehicles with low registered weights generally overpay
while vehicles with high registered weights generally under-
pay. The low equity ratios shown for local governments indi-
cate that only about one-tenth of the expenditures of these
governments on streets and roads are provided by highway
users. Considering all levels of government, highway users
underpay their cost responsibility by about 20 percent, pri-
marily because of their low payments to local governments.

Results of State Studies

Some comparisons of the results of state HCASs have
been made by individual states, and some of these compar-
isons are presented in the reports described in the previous
section. These past comparisons have been limited to a few
state studies, and most of the more recent studies have not
been included.

Table 21 summarizes the results of the 23 state HCASs
that are known to have been conducted since the 1982 Fed-
eral HCAS, excluding multiple studies in any given state. It
shows which states have had heavy vehicle equity ratios in
ranges of less than 0.60, between 0.60 and 0.80, between
0.80 and 1.00, and greater than 1.00. In all cases these ratios
are shares of revenues divided by shares of cost responsibility
for heavy vehicles. However, the definitions of “heavy vehi-
cles” vary significantly among the studies, as do the methods
used. Nonetheless, most of the studies used methods that are

TABLE 19 Summary results of 1988 heavy vehicle cost responsibility study

Ratio of Shares of User Fee Contributions to Shares of
Highway Costs Occasioned by Trucks over 10,000 Ib
by Configuration and Operating Weight'

Weight

Group Tractor-semitrailers Multiple Trailers

(Kkips) 4 axles 5 axles 6 axles 5 axles 7 axles 9 axles
50-70 0.62 1.38 2.08 1.34 2.72 3.10
70-80 0.19 0.86 1.50 0.79 2.40 2.96
80-100 0.09 0.43 0.94 0.38 1.46 2.49
>100 0.13 0.42 0.89 1.30

'These ratios are not directly comparable to revenue/cost ratios developed in the 1982 HCAS. Ratios
are based on relative shares of user fees and costs attributable to various weight groups, and only
the user fees and highway costs attributable to trucks are considered in estimating shares
attributable to each weight group. Furthermore, revenues and costs are based on operating weight
distributions, not registered weight. The comparisons in this table of user fee and highway cost
shares are strictly relative and do not indicate whether vehicles in particular weight groups pay the
full costs occasioned by their operations. They do indicate, however, which weight groups pay the
most user fees relative to the costs they occasion compared with vehicles in other weight groups.

Source: U.S. DOT, Heavy Vehicle Cost Responsibility Study: Report to Congress, 1988,

Table V-1, p. V-7.
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TABLE 20 Ratios of revenues to allocated costs by vehicle class for all levels of

government
Vehicle Class/Registered Weight Federal State Local All Levels
Autos 0.9 1.0 0.1 0.7
Pickups/Vans 12 1.2 0.1 0.9
Buses 0.1 08 0.0 0.4
All Passenger Vehicles 1.0 1.0 0.1 0.8
Single-Unit Trucks
<25,0001b 14 22 0.1 1.5
25,001 - 50,000 1b 0.6 1.0 0.0 0.6
> 50,000 Ib 0.5 0.5 0.0 0.4
Total Single Unit 0.8 1.2 0.1 08
Combination Trucks
<50,000 Ib 1.4 1.7 0.1 1.3
50,001 - 70,000 1b 1.0 1.3 0.1 0.9
70,001 - 75,000 b 0.9 1.1 0.1 0.8
75,001 - 80,000 1b 0.9 0.9 0.1 08
>80,000 1b 0.6 1.0 0.0 0.7
All Combinations 0.9 1.0 0.1 0.8
All Trucks 0.9 1.0 0.1 0.8
All Vehicles 0.9 1.0 0.1 08

Source: FHWA, 1997 Federal Highway Cost Allocation Study, August 1997, Table ES-5.

similar to the Federal studies, with some tendency for more
recent studies to use refined procedures and to use procedures
similar to the Federal method.

Table 21 shows that 16 state HCASs have found that
heavy vehicles are underpaying and seven have found that
they are overpaying. The reasons for the differences in the
results are often complex and sometimes cannot be ade-
quately derived from the available reports. Several of the
states with low equity ratios are states which have low over-

all tax rates for heavy vehicles. Of the seven states where
heavy vehicles were overpaying, four of them have weight-
distance taxes (Arizona, Kentucky, Idaho, and Oregon);
whereas only one state (Colorado) where heavy vehicles
were underpaying had a weight-distance tax at the time of the
study, but repealed the tax at about the time of the study or
shortly afterward. Delaware’s heavy vehicles were found to
be overpaying the most in terms of the equity ratio for com-
binations; however, this can be attributed in large part to the

TABLE 21 Summary of results of recent state highway cost allocation studies
regarding equity of tax structure for heavy vehicles

Revenue-to-Cost-Responsibility Ratio

State and Year of Study

<0.60

0.60 - 0.80

0.80-1.00

>1.00

Maryland (1982), Colorado (1988),
Georgia (1991), Texas (1995)

Connecticut (1982), Missouri (1984).
Indiana (1988), Minnesota (1990),
Nevada (1994)

Wisconsin (1982), North Carolina (1983).
Kansas (1985), California (1987),
Pennsylvania (1990), Vermont (1990).
Virginia (1992)

Maine (1989), Delaware (1992),
Arizona (1992), Kentucky (1992),
Montana (1992), Idaho (1994),
Oregon (1995)

See text for discussion of important differences among studies.

Sources: Individual state study reports.



fact that these vehicles were credited with a large amount of
trailer revenue from out-of-state-based trailers that register in
Delaware because no annual registration or other fees have
to be paid. A similar factor occurred in Maine.

High equity ratios for heavy vehicles in Maine, Delaware,
and Montana can also be attributed, at least in part, to favor-
able procedures or assumptions used in the cost allocation
process in comparison with other states. Because of careful
monitoring of most of these studies by motor-carrier indus-
try representatives, it is unlikely that procedures or assump-
tions unfavorable to heavy vehicles have been used in any of
the studies that have been open to critical review by inter-
ested groups (which occurs in most state studies).

Most of the studies define user groups in a manner similar
to the Federal HCASs, that is, by vehicle class (auto, bus,
etc.) and by axle configuration; and a few of the more care-
ful studies provide breakdowns of trucks by several regis-
tered weight ranges to provide a basis for adjusting graduated
truck fees by registered weight. However, very few state
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HCASs provide breakdowns of vehicle classes by annual
mileage or by industry groups that differ substantially in
annual mileage or other aspects of operations that may affect
their tax payments or cost responsibility.

One exception to this is Oregon, which has performed spe-
cial analyses of the cost responsibility of firms operating in
selected industries (e.g., logging and chip haulers) as a basis
for setting special flat fees in lieu of weight-distance taxes. A
few states have performed comparative analyses of equity
ratios of intrastate vs. interstate operators. These analyses
highlight the inequity to intrastate operators of a state’s
dependence on any fees that are not prorated (such as most
ad valorem taxes) and the inequity of a state’s dependence on
any nonmileage-related fixed fees for trucks.

Table 22 shows selected results from the California HCAS
which highlight the relative effects on equity of total annual
mileage, percent of miles in state, and registered weight.
Because California has a very high proportion of its truck
taxes in nonmileage-related fixed fees, the equity ratios are

TABLE 22 Equity ratios for five-axle doubles with 50 percent and 100 percent of their

mileage in California

Equity Ratios with 50 Percent of Annual Mileage in California' — Federal Method

Total Annual Registered Weight (in thousands of pounds)
. 2
Mileage 55 60 65 70 75 80
20,000 3.24 2.93 2.60 2.25 2.00 1.71
40,000 2.06 1.85 1.64 1.41 1.25 1.06
60,000 1.62 1.46 1.29 1.11 0.98 0.83
80,000 1.40 1.26 1.11 0.95 0.84 0.71
100,000 1.25 1.13 1.00 0.86 0.76 0.64
120,000 1.16 1.04 0.92 0.79 0.70 0.59
140,000 1.09 0.98 0.87 0.75 0.66 0.56
160,000 1.04 0.94 0.83 0.71 0.63 0.53
180,000 1.00 0.90 0.80 0.68 0.60 0.51
Equity Ratios with 100 Percent of Annual Mileage in California’ — Federal Method
Annual Registered Weight (in thousands of pounds)
Mileage 55 60 65 70 75 80
10,000 5.44 492 4.36 3.77 3.35 2.85
20,000 3.26 2.92 2.58 2.21 1.95 1.66
30,000 2.44 2.19 1.93 1.65 1.46 1.23
40,000 2.02 1.81 1.59 1.36 1.20 1.02
50,000 1.76 1.58 1.39 1.19 1.05 0.89
60,000 1.58 1.42 1.25 1.07 0.94 0.80
70,000 1.46 1.31 1.15 0.98 0.87 0.74
80,000 1.36 1.22 1.07 0.92 0.81 0.69
90,000 1.28 1.15 1.02 0.87 0.77 0.65

iRatios are for state and local levels combined.

2Annual mileage in California is 50 percent of the values shown in this column.

Source: California Department of Transportation, Highway Cost Allocation Study Technical
KReport, July 1987, from Exhibit XII-29 (p. XII-38) and Exhibit XII-30 (p. XI1-39).
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quite sensitive to both total annual mileage and percent of
miles in California. Within common ranges of these three
variables for any given vehicle configuration, equity ratios
vary most in California by annual mileage, next by registered
weight, and least by percent of miles in California.

The studies differ substantially in terms of the scope of
expenditure programs included. Some include Federal funds
(e.g., Georgia, North Carolina, and Maine) in their analysis
without separating out Federal and state programs. This can
be expected to lower the resulting equity ratios for heavy
vehicles because Federal funds tend to be concentrated on
heavy truck routes. Only a few studies have provided sepa-
rate analyses of equity ratios for all three levels of govern-
ment (Arizona, California, Idaho, Minnesota, and Vermont),
and another (Kentucky) has provided separate analyses for
the state and Federal levels. Good arguments can be made
for focusing attention on state revenues and state expendi-
tures (including state aid to local governments), but the trend
toward flexibility in the use of Federal aid argues strongly

for providing a separate analysis of both state and Federal
programs.

Many studies limit their analyses to the programs of the
agency conducting the study, which tends to result in a focus
on highway construction and maintenance and also tends to
limit revenues to those that fund that agency. More compre-
hensive studies (e.g., Arizona, California, Idaho, Minnesota,
and Vermont) include all highway-related programs and all
highway user revenues. All other things being equal, includ-
ing all highway-related programs increases user cost respon-
sibility and decreases equity ratios, but including all user rev-
enues in addition to those funding highway agency programs
increases revenues credited to user classes and increases their
equity ratio. The net result of enlarging the scope of the stud-
ies may tend to increase the relative equity ratios of heavy
vehicles if no additional revenues are added or it may tend to
decrease equity ratios if additional ad valorem revenues are
added or if other revenues are added that are not weight
related.




CHAPTER 3
INTERNATIONAL EXPERIENCE

To identify new or different ideas relating to heavy vehicle
taxation, a review was conducted of tax systems in several
other countries. This review involved examining the litera-
ture on international trucking fees, telephone and written
contacts with knowledgeable professionals in state and Fed-
eral government in the United States, inquiries directed
through foreign embassies in Washington, and by numerous
contacts with referrals in the finance and transportation min-
istries of the countries involved. A telephone survey format
was developed and administered in several cases where appro-
priate English-speaking officials could be contacted.

The results of the review of heavy vehicle taxation systems
in other countries are presented in this chapter. The first sec-
tion presents an overview of the systems used in Western
Europe and the philosophy and effects of the harmonization
effort currently being undertaken by the EU. This section
also includes information about systems in Eastern Europe.
The second section presents more detailed descriptions of the
systems used in seven European countries (the United King-
dom, France, Germany, Sweden, Norway, Switzerland, and
Austria), and in Japan, Australia, and New Zealand; and the
third section lists the references used. The following are
some of the more interesting findings:

» The harmonization effort undertaken by the EU is hav-
ing a major effect on the heavy vehicle taxes used by the
member states. The EU has set conditions under which
several taxes can be imposed, including minimum and
maximum rates.

« A recent EU proposal would require that motorway per-
mit fees (“user charges”) vary with road-damage class
and emissions class. Three road-damage ciasses would
be distinguished, based on axle configuration, GVW,
and whether or not the vehicle has an air suspension.
Motorway permit fees and tolls would not be allowed to
exceed the cost of related infrastructure development,
but additional surcharges could be imposed for use of
congested or environmentally sensitive routes.

» EU states apparently do not have any tax regulations,
such as apportionment or fuel tax reporting, that require
information about distance traveled by jurisdiction.
Sweden and Denmark have discontinued their weight-
distance taxes because, as the only taxes that required
odometer readings at border crossings, these taxes put
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their carriers at a competitive disadvantage with carriers
from other states.

* New Zealand continues to use an axle-configuration
weight-distance tax. Also, several countries in Eastern
Europe apply weight-distance taxes (at least) to foreign
vehicles, and the EU is considering such taxes for pos-
sible future implementation.

+ Germany is exploring the use of electronic equipment

for administering distance-based permit fees for the use

of motorways. Such distance-based fees would replace
the time-based motorway permit fees now used by sev-
eral EU states.

The United Kingdom has a relatively sophisticated sys-

tem of registration fees that varies with axle configura-

tion as well as with GVW.

* Motorways in France are built primarily by public-
private partnerships and paid for by tolis. Tolls are set to
discourage motorway use by private automobiles and to
encourage use by heavy trucks.

+ Western European countries generally collect substan-
tially more revenue from highway users than is needed
to build and maintain their road systems.

Most, but not all, of the information presented was
obtained from knowledgeable sources and has been verified
by secondary confirmation. Each country’s approach has
been outlined based on the information obtained. Special
thanks are due to the embassy and ministry personnel of
many countries and to the staff of multicountry organizations
around the world for responding to the numerous and rela-
tively specific inquiries needed to develop information for
this report.

EUROPEAN TAX SYSTEMS

The U.S. system of heavy vehicle charges initially had a
state-based orientation with full reciprocity between states,
usually formalized into bilateral agreements. The state-based
approach in the United States continued for automobiles;
however, for trucks, this approach generally has been dis-
placed by multistate compacts such as IRP and IFTA. These
compacts operate by allocating truck charges (registration
fees and fuel taxes) among the individual states in which the
trucks operate, usually by proportionate mileage.
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Europe and most other areas initially developed along sim-
ilar lines, with each nation setting the fees for vehicles regis-
tered and operating within its borders. Fees set in this way
follow what Europeans call the “nationality principle,”
where the charging system of the country is applicable to
vehicles domiciled in that country, irrespective of where
transport services are performed. European geography, how-
ever, is characterized by a major difference: Europe has a
large number of small sovereign nations (many comparable
in size to states in the United States).

Though any intergovernmental agreement is difficult,
multinational agreements pose a higher hurdle than multi-
state cooperation in the United States. As a result, many
charges continue to be levied on the basis of the sovereign
territory where the truck is operating, in essence applying the
charging system of that country. In Europe, this system, in
which only limited reciprocity is granted, is called a “territo-
riality system” of charges.

All members of the EU rely on annual vehicle taxes and
fuel excise duties, but the levels and structure of those taxes
vary considerably. Further, there are a variety of other taxes
used in the individual countries. Since the mid-1980s, this
system has been evolving as a result of the EU open-border
policies and major harmonization efforts, and several other
European countries have become parties to cooperative
agreements with the EU.

Most registration fees (called motor vehicle taxes in
Europe) have been levied in the country of origin, and, in
accordance with the nationality principle, vehicles have been
given full reciprocity when traveling in most foreign coun-
tries. However, until recently, at least three Western Euro-
pean countries (Austria, Italy, and Switzerland) did not fol-
low reciprocity for trucks and levied fixed charges on foreign
vehicles.

Fuel taxes are paid when acquiring fuel, usually at the
pump for individual truck operators. By their nature, fuel
taxes are largely territorial, levied where the vehicle is oper-
ating and presumed to be causing costs. However, since dis-
tances across countries are relatively small in Europe, and the
fuel tax is paid by users primarily at purchase points, fuel
duties are not cleanly linked to territory of use. Trucks have
been generally permitted to carry a full load of fuel in their
tanks duty-free from one country to the next, weakening the
linkage to the country of operation.

Tolls for bridges and motorways and truck permit fees
(“user charges™) are purely territorial charges.

Recent Survey of Road Taxation Systems

A survey was undertaken in early 1996 by the European
Conference of Ministers of Transport (ECMT), an intergov-
ernmental organization made up of the Transport Ministers
of 31 European countries. Representatives of members of the
Organization for Economic Cooperation and Development

(OECD) including the U.S. are associates of the ECMT as
well. This group encompasses but is much larger than the
EU. The initial survey compilation, Taxation of International
Goods Transport by Road, provides a complete and up-to-
date overview of the European truck taxes and fees.

The survey responded to a 1995 resolution of the Council
of Ministers in which top priority was given to fiscal arrange-
ments and charging of roadway users as a problem area ham-
pering commercial transactions and economic integration.
The survey was initiated in December 1995. It was sent to all
31 ECMT countries, of which 21 replied. A few nonrespon-
dent countries appear to have been categorized for certain
charges based on information already available to ECMT.

Highlights of the ECMT Survey

Key findings of the ECMT survey that relate to truck
taxes are summarized in the following bullets and then
described below:

 Tax systems differ considerably between the various
responding countries. Of the 27 countries that can be
categorized by type of tax, the results are as follows:
—27 countries have a diesel fuel tax,
-25 countries have a registration fee (motor vehicle tax),
—15 countries have significant permit fees, and
—11 countries have substantial reliance on tolls.
Table 27 shows schematically the various combinations
of the four types of taxes used in the 27 countries.
» The registration fee (motor vehicle tax) is assessed
using a variety of criteria. The most common criterion
is permissible gross laden weight (GVW), but other
factors including number of axles and emission levels
are also used.
 All respondent countries have a diesel fuel tax and
except for two Baltic States all have registration fees.
The tax rates vary over a relatively wide range:
—Annual registration fees range from U.S. $120 to
$4,920, though the minimum fee in EU countries is
$875 per year, and

—Diesel fuel tax rates range from U.S. 11 cents per gal-
lon to $2.46 per gallon.

+ These differences mean, ultimately, that both territorial
and national taxes vary considerably from one country
to another.

» The tax burden has increased since 1990, but there con-
tinues to be considerable variation between countries.

All the EU member countries rely on collection of both
motor vehicle and fuel taxes. Of the broader ECMT group,
only Estonia and Lithuania do not show a registration/motor
vehicle tax, though Lithuania reports a road usage fee that
applies to all roads for both local and foreign vehicles, which
may well substitute for a truck registration fee.
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TABLE 23 Taxation systems in ECMT survey countries (1996)

Diesel Fuel Tax

Registration/Motor Vehicle Tax

Permit (Road Usage) Fees
Tolls
Estonia Finland Belgium Austria France
Lithuania' Ireland Denmark Greece United Kingdom
Sweden® Germany Czech Republic Italy
Latvia Luxembourg Slovenia Norway
Netherlands Portugal
Bulgaria Spain
Croatia Hungary
Slovakia
Switzerland
Poland

'Lithuania also has a permit fee.

“Sweden had plans to implement a permit fee in January 1997.
Source: ECMT, Taxation of International Goods Transport by Road, Draft Report, April

199, p. 6.

Annual registration fees (motor vehicle taxes) are sum-
marized below for a 40-tonne' reference vehicle across the
24 countries reporting their tax rates. Two other countries,
Estonia and Lithuania, do not levy such a tax. (Forty (metric)
tonnes is the GVW limit in most EU countries, though it is
38 tonnes in the United Kingdom.)

Annual Registration Fees—
1995 (U.S. 8)

No. of
Countries Countries in Range

they are only 11 to 26 U.S. cents per gallon in the Baltic
States. The ranges are shown below and the rates for indi-
vidual countries are presented in Table 24.

No. of

Diesel Tax Rates—1995 Countries  Countries in Range

Less than 26¢/gal (7¢/ltr) 3 Estonia, Lithuania,

Latvia
Less than $1,000 per year 8 Bulgaria, Denmark, (6116¢ ¢t?09286¢é§1§) 3 Egﬁﬁ?é Czech Rep.,
France, Hungary, Italy, .
Latvia, Luxembourg, $1.17 to $1.51/gal 13 Austria, Germany,
(31¢ to 40¢/itr) Denmark, Spain,

Portugal

$1,000 to $1,800 per year 6 Belgium, Czech Rep.,

Spain, Greece,

Finland, Greece,
Hungary, Ireland,

Netherlands, Slovakia ;23:?& (r)llérsg”
Exceeding $1,800 per year 10 Austria, Switzerland, Portugal, Sweden,
Germany, Finland, Slovenia
United Kingdom, More th 1 itzerl
Croatia. Ireland ore than $1.69/ga @2¢/try 7 Switzerland,
’ ’ [1 gal =3.785 liters] Germany,

Norway, Sweden,
Slovenia

Source: ECMT, Taxation of International Goods Transport by Road, June 1996,
pp- 15-17.

Several countries charge higher fees for older vehicles or
provide discounts for air suspensions for vehicles used in
intermodal rail movements or for vehicles meeting specific
European emissions standards.

Diesel Fuel Taxes. Diesel fuel tax rates, excluding value-
added taxes (VATS), are substantially higher in Western
Europe (up to U.S. $2.46 per gallon) than in this country, but

" One metric tonne = 1,000 kilograms (kg) = 2,200 pounds = 1.1 short tons. All
weights used in this chapter are metric.

France, UK, Ireland,
Netherlands, and
Slovakia

Source: ECMT, Taxation of International Goods Transport by Road, June 1996,
pp. 20-21.

There is an upward trend in diesel fuel tax rates in all coun-
tries, particularly in Switzerland (up 62 percent between 1992
and 1994) and Norway (almost quintupled between 1992 and
1994). Only fuel tax gallonage taxes are shown; most West-
ern European countries add a VAT above and beyond the fuel
tax, at rates ranging from 6.5 percent (Switzerland) to 25 per-
cent (Belgium, Denmark, and Sweden).

ECMT compared the registration fees and diesel tax rates
in the countries reporting and found an inverse relationship
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TABLE 24 Diesel fuel tax rates in Europe (1995) (U.S. $ per gallon)

Country Rate Country Rate
Austria $1.51 Bosnia-Herzegovina NA
Belgium 151 Bulgaria $0.61
Denmark 1.48 Croatia NA
Finland 1.48 Czech Republic 0.98
France 1.63 Estonia 0.26
Germany 1.67 Hungary 1.48
Greece 1.17 Latvia 0.15
Ireland 1.44 Lithuania 0.11
Ttaly 220 Moldava NA
Luxembourg 1.25 Poland NA
Netherlands 1.51 Romania 0.79
Norway 2.04 Slovakia 2.20
Portugal 1.48 Slovenia 1.48
Spain 1.29 Turkey NA
Sweden 1.40

Switzerland 2.46

United Kingdom 2.04
Rates exclude VAT.

NA = not available

Source: ECMT, Taxation of International Goods Transport By Road, June 1996, p. 21.

in Western Europe: countries with the highest registration
fees tend to show relatively low levels of diesel fuel tax.

Other Truck Taxes. ECMT includes both tolls and permit
fees in the “other” category.

Twelve countries charge road tolls on major motorways
(as shown in Table 23). In Austria, these tolls are differenti-
ated by vehicle noise and emissions levels and also by day or
night use of the Brenner pass.

A large number of ECMT countries obtain significant
amounts of revenue from permit fees (called road user
charges). These fees apply to trucks using their major motor-
ways or in some cases their entire road network. The fees
vary substantially, especially outside the EU. They generally
can be paid annually or for a more limited time period or for
an individual trip. The fees may apply to national or foreign
vehicles, or in many cases to all trucks, and they may differ
according to transit versus local traffic. Moldova charges for-
eign vehicles a fee based on distance traveled; and in Roma-
nia, Ukraine, Croatia, Slovenia, and Yugoslavia the road user
charges applied to foreign vehicles take the form of weight-
distance taxes. Several countries, especially the Alpine
countries of Austria and Switzerland, have discounts and
exemptions for vehicles moving to and from intermodal rail
terminals.

Five EU member states, Germany, Denmark, and the
Benelux countries (Belgium, the Netherlands and Luxem-
bourg) introduced a new set of permit fees for trucks in 1995.
This fee is for use of the major motorway systems in all five
countries, including the German autobahns. It is an annual
fee with daily and monthly permits available as well. The
charge is over and above the registration and fuel taxes levied.
This regional fee is called the Eurovignette and is described
in some detail below.

Prior to joining the EU, Sweden and Denmark applied
weight-distance taxes to diesel-fueled vehicles; these dis-
tance charges were complementary to their fuel taxes (which
were significantly lower than those in other EU countries)
and varied with weight and number of axles. However, both
countries eliminated these taxes in 1994, primarily because
manual enforcement was inconsistent with open borders.
Denmark is participating in the Eurovignette system and
Sweden will be joining in 1997.

Common Market and Open Borders

In 1992, the EU did away with virtually all of the border-
crossing formalities between nations. In essence, they
opened their “internal” borders to form a “common market.”
The opening of borders in Western Europe caused intense
scrutiny for commercial traffic issues, especially vehicle tax-
ation and tested the multinational direction of the EU. For
international traffic, the registration fee (annual vehicle tax)
is generally paid in the home country of the vehicle, and
countries mutually exempt or reciprocate on foreign vehicles
with respect to this fee. Fuel taxes are paid where the fuel
is purchased, which is where the immediate road usage is
occurring. Fuel can be consumed while operating in a differ-
ent country (from purchase) as the fuel supply in the vehicle
permits.

Several EU countries viewed the opening of borders while
leaving truck charges to each nation’s discretion as giving an
advantage to heavy goods vehicle (HGV) owners resident in
a country with low annual registration fees and presenting a
disadvantage to owners of HGVs based in countries with
high registration fees, especially when the latter countries
have large numbers of foreign vehicles using their roads.



In theory, the harmonization of taxes should have pre-
ceded any liberalization of border formalities in international
road transport, but the common market goal took priority. As
aresult, belated discussions ensued between EU countries on
harmonization of taxes and on the continuation of a variety
of special road user charges that in many cases appear to dis-
criminate against foreign trucks.

The removal of frontier formalities in 1992 in fact pre-
ceded harmonization of HGV taxes, so that most HGVs are
currently able to move freely from one EU country to
another. In addition, EU policy is set and does not allow dis-
crimination against other EU members in transportation or
commerce. Hence, the current debate is somewhat con-
strained by the timing of common market implementation
within the EU. That is, a country that proposes a change from
the status quo is subject to accusations of unfairness if for-
eign vehicles appear to be disadvantaged by the change.

Internal frontier checks on EU-registered vehicles were
discontinued in January 1992, while fuel inspections (of the
amount of diesel carried from one country to the next in
HGVs) for tax purposes were abolished in January 1993.
This has made it difficult to perform frontier checks on road
transport. EU member countries are seriously considering
electronic monitoring to replace border checks with an alter-
native control system in conjunction with proposed truck
charges.

The need for alternative controls has in turn heightened
interest in deployment of a standardized electronic identity
device and charging system that might eliminate these mon-
itoring problems and existing constraints on road user
charges. With electronic controls and AVI, every country can
determine charges for use of its main road system as they
determine to be appropriate, then let HGV users pay without
any discrimination based on nationality.

EU Minimum Fuel Tax

In an attempt to render open borders more workable, the
EU has adopted minimum rates of fuel taxes. This is regarded
as one of the first serious steps in the harmonization process.
In Council Directive 92/81/EEC (19 October 1992), the EU
established procedures and definitions underlying a harmo-
nized duty. Article 1.1 of the Directive says: “Member States
shall impose a harmonized excise duty on mineral oils in
accordance with the Directive.”

Immediately following, in Council Directive 92/82/EEC
(19 October 1992), the EU prescribed the actual minimum
that states shall apply to each type of fuel, setting a minimum
rate for diesel (used as a propellant) at 245 ECU per 1,000
liters (U.S. $1.16 per gallon) as of January 1993. This Direc-
tive includes numerous special exceptions to account for antic-
ipated problems, in particular for Luxembourg and Greece.
Further, as evidenced in the recent ECMT report, the actual
fuel tax levels still differ considerably, as do retail prices for
diesel fuel across countries.
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Registration Fees, User Charges, and Tolls

Adoption of Council Directive 93/89/EEC (19 June 1993)
represents another important step in the harmonization
process for HGV charges. Here the EU Council established
minimum registration fees (vehicle taxes) for HGVs and
granted permission for member states to impose permit fees
(road usage charges) or tolls for major roads. This latter
action was permissive, in response to initiatives in several
countries to add new HGV charges. In doing so, the Council
stated that the “elimination of distortions of competition
between transport undertakings in the Member States calls
for both the harmonization of levy systems and the estab-
lishment of fair mechanisms for charging infrastructure costs
to haulers.”

The minimum registration fee for heavy trucks was set at
700 ECU/year (U.S. $875 per year) to be applied according to
whatever structure was already in place in the specific coun-
try. Importantly, registration fees continue to be “charged
solely by the Member State of registration.”

Permit fees for motorways (i.e., limited-access multiple-
lane roadways such as the German autobahn) were also
allowed, as were new tolls, with the stipulation that they
should be nondiscriminatory and not create obstacles at inter-
nal EU borders. Daily, weekly, monthly or annual permits
are available. The maximum charge for annual use was set at
1,250 ECU/per year (U.S. $1,563 per year), with corre-
sponding maximum charges for shorter time periods. The EU
also directed that, where used, tolls should be related to the
costs of constructing and operating the motorway concerned.
Countries instituting user charges are allowed to institute
tolls only on bridges, tunnels, mountain passes, and con-
gested or environmentally sensitive routes.

An important facet of this directive called for a Commis-
sion Report to the Council on implementation “taking
account of developments in technology and traffic conges-
tion” no later than the end of 1997, with the renewal or
adjustment of minimum and maximum tax rates also sched-
uled for the end of 1997. This report is expected to be an
impetus for future harmonization and for moving the EU
toward identifying attractive alternatives for monitoring
trucks and assessing fees by the application of electronic
technology.

Recommendations of “Green Paper”

The continuing discussion about harmonization of truck
charges within the EU has produced a series of analyses and
policy papers. An important recent policy paper is the
“Green Paper” presented by the Commission of the Euro-
pean Union (the multinational governmental body) entitled:
Towards Fair and Efficient Pricing in Transport (December
1995). This paper addresses a broad range of policy options
for pricing to internalize the costs of transport, including
special attention for HGVs and the external costs of noise,
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emissions, and congestion. Whereas the ECMT is an advi-
sory body, the Commission is the multinational government
and can act to implement these policy directives subject to
the approval of the EU Council.

Several key points emerge from the recent Commission
Green Paper:

» The Community’s objective of ensuring sustainable
transport requires that prices reflect underlying scarcities.

* Prices have to be right in order to get transport right.
Equitable conditions of competition are essential.

« The need to make more progress on fair and efficient
pricing is reinforced by the ongoing efforts to harmonize
transport within the common market and to move toward
intermodal transport systems in Europe.

In this Green Paper, the Commission strongly supported
transport charges that are closely linked to underlying costs,
including highly differentiated charges subject to scrutiny to
ensure their nondiscriminatory nature. The Commission rec-
ognized that many changes will be long term in implementa-
tion. However, it identified several promising possibilities
that can be introduced on short notice:

+ Adjusting existing legislation on HGV annual registra-
tion fees, fuel taxes, permit fees and tolls;

« More differentiated fuel taxes and registration fees
reflecting differences in environmental characteristics
(emissions and noise), possibly linked with distance
charges for all vehicles including HGVs; and

« Distance-based kilometer charges based on infrastruc-
ture damage and possibly other parameters, specifically
for HGVs.

The Commission noted that the most attractive long-term
solution appears to be electronic road pricing and tolling sys-
tems that have the potential to register the relevant cost deter-
minants, such as vehicle characteristics, mileage operated, and
emissions. In addition, the Commission noted that emerging
smart card technologies seem capable of protecting the pri-
vacy of private motorists, a major concern in Europe. A status
report is provided suggesting that technical feasibility for elec-
tronic systems is within reach, but not yet operational, and that
installation and operating costs need further investigation
focused on a system which meets the pricing requirements.

Current Proposals

In July 1996, the Commission proposed a set of modifica-
tions to Council Directive 93/89 (adopted in 1993) address-
ing truck taxes. These changes would introduce maximum
registration fees (vehicle taxes), thus reducing these fees in
many states, while allowing increases in truck motorway per-
mit fees and tolls and also allowing additional charges for the
use of congested or environmentally sensitive routes. The net

effect of the proposed changes was estimated to be a 2 per-
cent increase in average truck taxes (IP/96/617). The four
proposals are described below.

Annual Registration Fees. In addition to the existing min-
imum fees, maximum annual registration fees (vehicle taxes)
would be established by vehicle weight and configuration.
Fee structures would be required to incorporate a 10 percent
discount for vehicles meeting specified emission standards.
Member states with motorway permit fee systems (described
below) would be allowed to reduce registration fees below
the EU minimum.

Permit Fees. Current systems of permit fees for using
motorway systems would be modified to distinguish three
vehicle “damage classes” and three emissions classes. The
damage classes would be based on GVW, number of axles,
and type of suspension. For the highest emissions class
(applying to pre-1988 trucks), the maximum annual fees for
the three damage classes would be 1,000, 1,500, and 2,000
ECU (U.S.$1,250, $1,875, and $2,500), respectively (instead
of the current 1,250 ECU per year). For the two lower emis-
sions classes, annual fees would be reduced by 150 or 250
ECU (U.S.$188 or $313). The ratio of the fees for daily,
weekly, or monthly permits to the fee for annual permits
would be reduced somewhat. Minimum permit fees, at one-
half the maximum levels, would apply to all member states
choosing to implement permit fees.

Tolls. In states not instituting permit fees, tolls would be
available as an alternative; and in states with permit fees,
tolls would continue to be available as a supplement on
bridges, tunnels, and mountain passes. However, the size of
tolls would be limited to recovering construction, develop-
ment, and operating costs plus a small surcharge for envi-
ronmental costs and other external costs.

Sensitive Routes. Supplemental charges would also be
allowed on routes that are congested or which create air-
quality or noise problems. On toll facilities, these charges
could take the form of a surcharge of up to 0.5 ECU per km
(U.S.$1.01 per mile). On other facilities, daily fees of up to
15 ECU (U.S.$22.50) could be imposed. EU members plan-
ning to institute such sensitive-route charges would be
required to document the sensitivity of the routes to which
they would apply.

COUNTRY-SPECIFIC INFORMATION

United Kingdom
Cost Allocation

The allocation of road expenditures to various vehicle
classes in the United Kingdom (U.K.) is based on an assess-



ment of cost responsibility for each class. The expenditures
allocated to vehicle types are known as “road track costs”
and are used as the basis for taxation. The responsibility is
calculated using five parameters:

1. Vehicle kilometers: Measures the kilometers traveled
by vehicles during the year. It is used to allocate costs
that are unrelated to vehicle size or weight, such as
traffic policing.

2. Standard axle kilometers: “Standard axles” multiplied
by kilometers traveled. Standard axles correspond to
the U.S. concept of equivalent single-axle loadings
(ESALs). Standard axles measure relative road damage
caused by axle loadings. This parameter is used to allo-
cate the costs of repairing the road surface.

3. Average gross vehicle weight kilometers: Vehicle kilo-
meters multiplied by the average GVW. It is used to
allocate Joad-related costs, such as bridge maintenance.

4. Maximum gross vehicle weight kilometers: Maximum
permitted weight for a vehicle multiplied by the annual
kilometers run traveled by the vehicle. Used to allocate
part of the capital expenditure, because the weight of
the vehicle means that the roads have to be built to a
higher standard. It is used to allocate a portion of the
capital expenditures under the rationale that roads and
bridges are built to a higher standard to accommodate
heavier vehicles.

5. Passenger car units (PCUs): The relative amount of
road space used by different vehicles. PCUs corre-
spond to the U.S. concept of passenger-car equivalents.
PCUs are multiplied by kilometers to allocate capacity-
related expenditures.

It has been the government’s policy that payments from
road users should at least cover the road costs for which they
are responsible.

Tax levels are determined by the Treasury based on advice
from the Department of Transport’s annual Road Track
Costs allocation. The original 1968 Road Track Costs Report
divided costs into three broad categories namely: user costs,
public costs, and community costs. User costs, which fall
directly on road users, include the cost of fuel, tires, and other
direct vehicular costs associated with road use, as well as
travel time. Public costs are borne by the central and local
governments and consist largely of road construction and
maintenance. Community costs are externalities. Some costs
(e.g., those associated with accidents) fall into more than one
category.

The general procedure for allocating road expenditures has
basically remained unchanged since the 1968 Report. This
procedure attributes public costs (but not community costs) to
road users using a long run marginal cost (LRMC) pricing
approach. Fifteen percent of total capital costs are shared
among heavy vehicles according to GVW-kilometers, the bal-
ance being attributed by PCUs. Heavy vehicles are assigned
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2.5 PCUgs, a significantly smaller value than used in most
North American studies. Pavement maintenance costs
(resurfacing, reconstruction, etc.) are assigned according to
“standard axle kilometers” which are set according to the
fourth-power rule of pavement damage. Bridge maintenance
costs and some other maintenance costs are assigned accord-
ing to average GVW-kilometers. Remaining variable costs
are generally shared between road users according to vehicle-
kilometers independently of vehicle weight. Since 1984, the
road track cost allocation has distinguished four roadway
types: Motorway, Trunk, Principal, and Other. Community
costs (externalities) are not explicitly analyzed but they are
implicitly covered by setting tax rates to generate revenue
that exceeds allocated public costs by 30 percent.

The Department of Transport considers each item of the
road track cost and isolates any component which should be
allocated to a particular vehicle class. The remaining costs
are shared among all vehicle classes by some measure related
to their use of the roads. The results represent fully allocated
average costs.

Taxes and Fees

There are two principal taxes: a registration fee, known as
a “Vehicle Excise Duty” and a fuel tax. Tolls are charged
only on certain major bridges and tunnels.

Registration fees are assessed against the power unit and
vary significantly with both maximum GVW and axle con-
figuration. Fees charged power units reflect both the number
of axles on the power unit and the minimum number of axles
on the trailer to be towed. The most common tractor is a very
short two-axle tractor. When such a tractor is registered to
operate with a three-axle trailer at 38 tonnes (the maximum
allowed), the fee is U.S. $4,838; however, the same tractor
can be registered to operate at this weight with trailers hav-
ing one, two, or three axles for a fee of U.S. $7,803. Simi-
larly, a three-axle tractor pays U.S. $1,935 to operate at
38 tonnes with a three-axle trailer and U.S. $4,260 to operate
at this weight with trailers having one, two, or three axles. A
four-axle truck pays a U.S. $6,632 fee to operate at 32 tonnes
(the maximum allowed); while five-axle combinations pay
U.S.$1,514 0or U.S. $2,621 to operate at this weight (depend-
ing on the number of axles on the power unit), and six-axle
combinations pay only U.S. $687.

The diesel fuel tax is U.S. $2.04 per gallon and contributes
substantially more revenue than the registration fee. A typi-
cal combination truck that operates 55,000 miles per year
pays about U.S. $16,000 per year in fuel taxes.

Interesting Features

* Sophisticated cost allocation methods are used to allo-
cate road costs to road users.
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« Registration fees vary significantly with both maximum
GVW and axle configuration.

France
Taxes and Fees

Fuel Tax. Diesel fuel for highway use is taxed (at the refin-
ery) at a rate of U.S. $1.63 per gallon and gasoline is taxed at
nearly twice this rate. The substantial difference in the two
tax rates has resulted in very high penetration rates for diesel
automobiles, which accounted for 49 percent of new car sales
in 1994, Altogether, fuel taxes account for more than 10 per-
cent of all revenues received by the central government, with
more than 75 percent of this revenue generated from high-
way fuels. In addition to the taxes on gasoline and diesel fuel,
there is an 18.6 percent VAT on both fuel and vehicles.

Tolls. France has the most extensive toll-road system in
Europe. This system was developed by eight public-private
joint ventures (seven sociétés d’economie mixte [SEM] or
“mixed economy companies,” and one national mixed-
economy company [STMB]) and by one private sector com-
pany (COFIROUTE). About 85 percent of the network is
operated by the seven SEM. French toll roads have been built
with widely spaced interchanges, making toll roads a practi-
cal alternative for intercity travel to the older, free public
road system. The toll roads generally do not provide access
to urban or suburban areas, terminating instead at the urban
fringe.

Trucks typically make up about 20 percent of total annual
traffic on the toll roads, which, because of their high design
standards, are well suited for the operation of heavy vehi-
cles. To simplifyied toll collections, and hence and thereby
reduced overhead, vehicle categories have been reduced
over the years from 12 to 5, (including a single class for all
vehicles with three or more axles). Equipment has recently
been installed for the automatic vehicle classification based
on the number of axles and height of the front axle cap. Tolls
are not set on the basis of costs incurred but rather to dis-
courage automobile travel and to encourage heavy trucks to
use the well-constructed toll roads. Tolls for the heaviest
trucks are only moderately higher than those for automo-
biles. However, because of the extensive use that trucks
make of toll roads, total tolls paid by trucks equal about
80 percent of their fuel tax payments (exclusive of VAT)
(Darbéra, Table 9).

Vehicle Insurance Tax. To compensate for the loss incurred
by the national social security system because of road acci-
dents, a special earmarked tax was imposed on vehicle insur-
ance fees and its revenues transferred to the social security
fund. Over time, this tax has been increased to the point
where it produces about 50 percent more revenue from trucks

than is required to cover social security expenditures on truck
accidents.

Other Central Government Taxes. Other taxes levied by
the central government, such as an axle-load tax, yield minor
contributions to the Treasury.

Local Government Road Taxes. There are three local and
subnational government taxes: the annual vehicle tax
(vignette) corresponding to a registration fee in the United
States, a one-time vehicle “registration fee” that corresponds
to a titling tax in the United States, and a fee for the issuance
of drivers’ licenses. Together, these taxes represent about
6 percent of the local governments’ tax revenues. The annual
vehicle tax rates are set locally and depend on horsepower,
age, and use of the vehicle. Vehicles more than 25 years old
are exempt. The vehicle registration fee is paid when a vehi-
cle is first registered in the country and whenever ownership
changes. The driver’s license fee is paid when a new license
is issued.

Interesting Features

The fuel tax is set at a high rate and provides a signifi-
cant portion of overall governmental revenues.

* Substantial reliance is placed on toll roads.

Toll roads are built by public-private partnerships.

« Tolls are set to encourage use of these roads by trucks
and to discourage their use by automobiles.

Germany

Germany has a highly developed national highway sys-
tem, famous for its early establishment of limited-access
autobahn freeways. The road system is financed by a combi-
nation of Federal, state, and local funding, supported by reg-
istration fees, fuel taxes, and special road charges. German
roads were built largely without toll financing, except for a
few bridges and tunnels. Germany has no speed limits for
passenger cars on its autobahns but does impose a speed limit
for trucks.

The fees and taxes imposed on highway users are moti-
vated by the cost of providing roads; however, German tax
administrators do not consider these fees to be a levy on the
use of public roads. In particular, registration fees are consid-
ered to be a “genuine tax,” with the revenue going exclusively
to the individual German states. In 1994, the registration fee
generated about U.S. $9.4 billion (DM 14.2 billion).

Specific Taxes and Fees

Germany has a “motor vehicle tax” similar to an annual
vehicle registration fee. Registration fees for motorcars vary



with engine capacity, with separate schedules used for cars
first registered before or after 1986. Also, cars classed as low
polluting receive a discount of about 30 percent. The motor
vehicle taxes are higher for diesel-engine vehicles than for
gasoline-powered vehicles to compensate for a lower tax rate
on diesel fuel.

For trucks and trailers, the motor vehicle tax is assessed on
the basis of GVW. There are also separate step variations for
heavier trucks on the basis of exhaust and noise emissions.
For truck tractors and single-unit trucks there are five differ-
ent rates, all of which progress for each 200-kilogram (kg)
increment in GVW. The heaviest vehicles in the higher emis-
sions and noise categories with weights up to and over
16,000 kg (35,200 1b) are subject to a maximum registration
fee of U.S. $1,980 or $2,310 (DM 3,000 or DM 3,500)
respectively. For trailers, the rate is linear with weight, in
200 kg increments, not to exceed U.S. $1,155 (DM 1,750).

Registration fees are payable on an annual basis in
advance, but fleet owners of more than 50 vehicles may apply
for special payment procedures. Bilateral agreements with
most countries provide exemptions from registration fees for
foreign vehicles on a reciprocal basis. Generally, registration
fees are collected by the country in which the vehicle is reg-
istered and are not shared with other countries.

Motor fuel, termed “mineral oil” in Europe, is the most
important excise duty for the federal government and yielded
revenue of about U.S. $43.2 billion (DM 65.5 billion) in
1995. Fuel tax is charged only on mineral oil used as motor
(and furnace) fuel; most other uses are exempt. To minimize
the administrative effort, the tax is collected at the producer-
refiner level and presumed to be passed on to the consumer
at the pump.

German policy explicitly recognizes that fuel taxes can
change consumer and producer behavior. For example, a
higher fuel tax was placed on leaded gasoline to reduce con-
sumption, and use of leaded fuel has declined continuously
over recent years. Also, a duty on heating oil was introduced
as a step toward achieving energy policy objectives (includ-
ing helping the German coal mining industry to adapt to
changes in energy markets).

Fuel taxes were revised in December 1992, in part in
response to the EU Directives on harmonization. As of Jan-
uary 1993, the duties are charged as follows:

* Unleaded gasoline: U.S. $2.4 per gallon (DM 980 per
1,000 liters),

¢ Leaded gasoline: U.S. $2.70 per gallon (DM 1,080 per
1,000 liters), and

* Diesel fuel: U.S. $1.55 (DM 620 per 1,000 liters).

German Autobahn Tax

Germany introduced an “Autobahn fee” or “Eurovignette”
on January 1, 1995. This fee is a motorway permit fee for all
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heavy vehicles with registered GVW over 12 tonnes,
whether loaded or not. The fee applies equally to domestic
and foreign heavy trucks. These special truck charges were
developed in concert with Denmark and the Benelux nations
under Directive 93/89/EEC. German charges were intro-
duced first, in concert with Belgium and Denmark. Permits
issued in Germany are valid for use of motorways in all five
countries and Sweden is joining the system in January 1997.
Eventually there will be one multinational permit; the
charges paid in each of the countries will be shared among the
six countries, apparently using a pre-set negotiated formula.
The Autobahn fee varies with number of axles and dura-
tion (time) of use and can be paid either by the day, week,
month, or year. Rates are set annually in ECU but paid in
local currency. Germany introduced these time-based charges
while continuing to examine other distance-based options.
Rates for 1995 are shown in the following chart.

Motorway Permit Fees for Trucks over 12 Tonnes—1995
(in U.S.$)

Vehicle type Daily Weekly ~ Monthly  Annual
Up to three axles $7.61 $2537 $95.15 $951.46
Four or more axles 7.61 41.86 158.58 1,586.76

Source: Motorway Charges for Lorries, Bundesministerium fiir Verkehr.

Electronic Collection Field Trail

The Transport Ministry of Germany conducted a field trial
(in connection with a review of toll options and at about the
same time as the compact was being negotiated on truck
charges with the Benelux nations) to ascertain the workabil-
ity, practicality, and risks associated with automatic fee col-
lection on motorways, primarily in the context of evaluating
application of distance-related charges to pursue objectives
in transport, environment, and fiscal policy. The ministry
had rejected manual toll plazas as unsuitable for autobahn
charges and recognized that the Benelux countries were not
yet ready for electronic tolls.

An English summary of the report was provided by
the German Ministry, dated November 1995. The Ministry
expressed concern about the opening of borders within the
EU countries and to Eastern Europe and the resulting sub-
stantial 59 percent projected growth of goods transport. Even
though convinced that its existing motorways were not com-
patible with manual or automatic tolling systems ready for
use in the near term, Germany proceeded with the trial, not-
ing its specific objective “to create a basis for decision on the
introduction of automatic, distance-related road user charg-
ing systems on motorways in Germany.”

The Ministry report suggests trucks exceeding 12 tonnes as
a possible candidate group for automatic distance-related
charges on motorways, with requirements for on-board equip-
ment and some manual enforcement. A phased procedure to
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achieve all the preconditions for implementation was pro-
posed. The report notes that enforcement problems have not
been fully resolved, but could be within acceptable risk lev-
els. Ministry officials have subsequently indicated that they
are endorsing introduction of a distance-based charging sys-
tem for heavy trucks by the year 2002, and they believe that
a fully automated electronic system is the only possible way
to accomplish their objectives.

Interesting Features

« The vehicle tax has environmental components. Low-
polluting, low-noise vehicles get a lower rate class.

« The diesel fuel tax is much lower (over one-third less)
than the tax on regular gasoline.

* A special Autobahn fee was introduced in 1995 and is
essentially a truck permit system for use of the auto-
bahns, running up to U.S.$1,587 per year.

« There is a high level of experimentation with electronic
tolling and fee collection, especially as applied to heavy
trucks, as an eventual replacement for the autobahn fee.

« The ministry has endorsed distance-based charges and
plans to use electronic charging to implement them
by 2002.

« Privacy concerns and multinational issues are the main
hindrances to adoption of electronic, distance-related
truck charges.

Sweden

Sweden has been known over the years for its high road
taxes. Motor vehicle and fuel taxes are considered general
revenues and go into the general fund. User charges, how-
ever, were historically based on analyses of costs occasioned.

For trucks, Sweden applied a conventional diesel fuel tax
until 1974. At that time, a government commission recom-
mended that a weight-distance tax (called a kilometer tax)
was better suited to the allocation of infrastructure costs.
Such a tax was instituted, and all vehicles with diesel engines
were required to have a sealed kilometer recorder. Vehicle
owners had to read and submit data on distance traveled reg-
ularly during the year. The diesel fuel tax was retained, but
at a reduced level; in 1984, for example, the Swedish diesel
tax was less than one-half that in France and Germany.

In October 1993, Sweden replaced its weight-distance tax
with a higher diesel fuel tax, in essence doubling its fuel tax
rate into a range comparable to, but still somewhat below,
other EU countries. Swedish tax authorities state that this
change was not required by EU harmonization, but was
instead a response to a competitive disadvantage of Swedish
HGVs operating in other European countries. Their stated
reasoning reflects administrative provisions of the Swedish
tax: Swedish HGVs had to stop to record their mileage at
each border exit and entry, whereas Europe’s open-borders

policy removed most similar requirements for HGVs from
other countries.

Specific Taxes and Fees

Vehicle registration fee. Sweden’s vehicle registration fee
is called a “motor vehicle tax.” It is a tax on vehicles, based
on vehicle type, weight, and fuel type, with rates varying by
100-kilogram steps. Diesel-engined trucks face a higher rate
schedule than gasoline-fueled trucks. Registration fees are
payable in advance for the entire year.

The Swedish fees are imposed separately for tractors and
trailers, with higher rates for the higher weight classes. The
rates for the heaviest class of tractors, over 7,000 kg
(15,400 1b), is U.S. $774 (5,160 SEK) plus $25.20 (168 SEK)
per 100 kg (220 1b). For a heavy-class, two-axle trailer over
17,000 kg (37,400 Ib), the tax rate is U.S. $1,988 (13,250
SEK) plus $37.50 (250 SEK) per 100 kg.

Fuel Taxes. As in most European countries, taxes are a
substantial portion of the pump price of fuel. A new Fuel Tax
Act became effective January 1995, in part to harmonize
Swedish legislation with EU directives. The general princi-
ple is that excise duties are only to be paid if the fuel is used
as motor fuel or for heating purposes. Both gasoline and
diesel taxes have several components that reflect the Swedish
effort to incorporate environmental concerns and to reduce
the external effects of traffic.

The three different excise duties levied on fuels are an
energy tax, a carbon dioxide tax, and a sulfur tax. The carbon
dioxide and sulfur taxes were introduced in 1991. Also, since
1991, there has been a further differentiation of the energy
tax in terms of three environmental categories. Leaded gaso-
line is penalized with an effective surcharge of about 18 per-
cent, and the diesel fuel tax is reduced for cleaner types of
diesel fuel. The intent is to encourage the use of more envi-
ronmentally friendly fuels. According to an OECD/ECMT
profile of Sweden, it was noted:

“The differentiation . . . has proven to be an effective way
of encouraging the use of cleaner fuels and lowering emis-
sions from buses, truck, and tractors. Now 80 percent of
Diesel traffic uses cleaner fuels and standard Diesel oil is
disappearing from the market. Tax reduction on cleaner
Diesel oil was the crucial factor in this rapid transition.”
[OECD/ECMT, p. 204}

For standard diesel fuel (Class 3), the combined energy
and carbon dioxide tax is $1.71 per gallon (3.009 SEK per
liter), while cleaner diesels are taxed at a lower rates of U.S.
$1.55 per gallon (2.736 SEK) for light diesel (Class 2), and
U.S. $1.44 per gallon (2.530 SEK) for urban area diesel
(Class 1). Hence Class 1 is taxed about 16 percent less than
standard diesel. A recent profile of Sweden stated that “vir-
tually 100 percent of the diesel sold for vehicle use now con-
sists of Class 1.” [EU Green Paper]



The gasoline tax level, by contrast, is U.S. $2.36 (unleaded)
to U.S. $2.70 (leaded) per gallon, 64 percent and 87 percent
higher respectively than the tax on Class 1 diesel. Distillate
oil intended for use in stationary motors or for heating pur-
poses must be dyed (to distinguish it from highway diesel
fuel) and this fuel has a much lower tax rate than highway
diesel.

The Swedish Government may also apply fuel tax exemp-
tions or reductions for pilot projects encouraging technolog-
ical development of more environmentally friendly products.
The Government has given relief to pure ethyl alcohol and
methyl alcohol used as motor fuels, and has set a reduced
energy tax rate for alcohol fuel used in mixtures. All excise
taxes were harmonized with the EU in January 1995.

Other taxes. Sweden imposes the equivalent of a titling tax
on vehicles that are registered in the country for the first time.
This tax (apparently called a sales tax) varies with weight and
environmental class but is independent of vehicle value. For
vehicles that weigh more than 7000 kg (15,400 1b), the tax is
U.S. $3,000 (SEK 20,000) for Environmental Class 2 and
U.S. $9,750 (SEK 65,000) for Environmental Class 3.

In January 1997, Sweden is planning to join the Euro-
vignette user charge system currently operated by Germany,
Denmark, and the Benelux countries. Under this system,
heavy trucks using motorways in any of the six countries
must purchase a daily, weekly, monthly, or annual permit. A
permit purchased from any of the six countries is valid for
use on motorways in all six countries.

Sweden has a 25 percent VAT that is levied on all goods
including vehicles and energy products (with the exception
of fuels used for air navigation).

Interesting Features

» Sweden has recently raised its diesel fuel tax, in part to
meet EU minimum standards, in part to replace its dis-
tance fees on HGVs.

* Sweden has tax rates for fuel that vary by environmen-
tal classification to encourage the use of cleaner fuels
and to raise the cost of pollutant emissions such as car-
bon dioxide and sulfur compounds.

» Sweden has made it possible for communities to restrict

heavy vehicles from entering their inner areas. These

restrictions are based on an environmental index imple-
mented through registration by environmental classifi-

cation since 1994.

Sweden has given tax relief to environmentally friendly

motor fuels and imposes tax penalties on vehicles and

fuels that are less desirable. These economic incentives
have had a significant effect on emissions.

* In 1997, Sweden is joining Germany, Denmark, and the
Benelux countries in a jointly administered system of
permit fees charged to heavy trucks using the motor-
ways in the six countries.
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Norway

The principal national truck taxes in Norway are a regis-
tration fee and a fuel tax. The revenue from both taxes goes
into the country’s general fund and substantially exceeds
expenditures on roads. Two major cities, Bergen and Trond-
heim, have instituted toll rings to generate additional revenue
that they use directly for road construction.

Specific Taxes and Fees

Registration Fee. Operators of heavy trucks pay a regis-
tration fee based on the maximum GVW of the power unit
and a separate registration fee for trailers, also based on max-
imum GVW. The tax increases with GVW; it is higher for
two-axle power units than for power units with three or more
axles, and, for a given GVW, it is higher for trailers than for
power units. The maximum rates apply to power units and
trailers with GVWs above 25 tonnes and are U.S. $1,629 for
a two-axle power unit, U.S. $1,186 for a three-axle power
unit, and U.S. $1,927 for a trailer.

Fuel Tax. The diesel fuel tax rate has three components: a
conventional tax rate of U.S. $1.73 per gallon (2.93 NoK per
liter), a carbon dioxide surcharge of U.S. $0.25 per gallon
(0.425 NoK per liter), and a variable surcharge on high-
sulfur fuel. Since most diesel fuel is low sulfur, the second
surcharge is zero, and the overall tax rate is U.S. $1.98 per
gallon.

Tolls. The Trondheim and Bergen Toll Rings are the only
downtown toll schemes currently in place other than Singa-
pore’s Area Licensing Scheme (ALS). Such urban congestion
pricing programs usually are advanced to reduce peak-period
traffic by bringing the private costs borne by peak-period
users more in line with the social costs caused by their use of
scarce road space. However, the purpose of the Bergen Toll
Ring is the raising of revenue for a major road construction
program; reducing traffic was not an objective.

In Bergen, tolls are collected from all motor vehicles
(except regularly scheduled buses and light motorcycles)
entering the downtown area on weekdays between 6 a.m. and
10 p.m. Tolls are manually collected at the tollbooths through
a ticket system; tickets are sold singly or prepaid in books of
twenty. Monthly, semiannual, and annual passes are also
available. Single-entry toll rates for vehicles registered to
carry payloads of 3.5 tonnes or more are U.S. $1.30 (10 NoK)
and half that for lighter vehicles. Annual passes for heavy
vehicles are U.S. $286 (2200 NoK).

Toll collection costs appear to be about 18 to 20 percent of
revenues. About 5 percent of vehicles using the lanes for vehi-
cles with annual passes have been found not to have valid
passes.
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Austria and Switzerland

The two trans-Alpine countries, Switzerland and Austria,
are not members of the EU and have long been regarded as
barrier states between Western and Southern Europe. Trucks
have been treated separately in both countries, have required
transit permits, and have paid relatively high fees. Both coun-
tries have lower weight limits than the EU and both have a
history of applying “inventive charges” to transiting vehicles,
including excess weight fees, clerical fees, overtime charges,
and various additional administrative fees.

Heavy Vehicle Taxes and Fees

GVW limits and the major heavy vehicle taxes in Austria
and Switzerland are summarized in the table below. Austria
has a 38 tonne (metric) weight limit, slightly below the EU
standard of 40 tonnes, and Switzerland has an unusually low
limit of 28 tonnes (61,600 Ib).

Austria has a relatively high registration fee (vehicle tax)
that varies with GVW and that is reduced for vehicles used
in rail intermodal service. In Switzerland, registration fees
are set by individual cantons (provinces) and they may vary
by GVW, payload, engine capacity, or horsepower. The typ-
ical fee shown for Switzerland in the table (U.S. $1,870) is
more modest than the fee in Austria, but it applies to trucks
that are subject to Switzerland’s 28 tonne GVW limit.

Heavy Vehicle Taxes in Austria and Switzerland—1995
(inUS. $)

Austria Switzerland
Maximum GVW 38 Tonnes 28 Tonnes'
Typical registration fee $3,140 $1,870
Motorway usage fee? (annual cost)  $3,125 $3,430
Diesel fuel tax per gallon $1.51 $2.46
VAT on fuel 20% 6.5%

! Limit is 40 tonnes within 10 km of Switzerland’s border.
2 Fixed fee with daily permits.
Source: ECMT, 1996.

Both countries impose “road usage fees” (permit fees) on
trucks using their motorways. These charges are similar
to the Eurovignette imposed by Germany, Denmark, the
Benelux countries, and (effective January 1997) Sweden,
but the Austrian and Swiss fees cover motorways in only a
single country. The rates for annual permits are shown in
the table, though most foreign trucks are likely to purchase
temporary permits.

The diesel fuel tax in Switzerland is the highest in Europe,
U.S. $2.46 per gallon, while in Austria it is U.S. $1.51 per
gallon.

1987 Transit Agreements

In 1987, agreements regarding transit of HGVs through
the signatory countries were reached between both Austria
and Switzerland and the European Economic Community
(EEC, a predecessor to the EU). Two standard forms were
adopted for declaring goods being transported. These com-
mon transit procedures formed the model for agreements
with other non-EEC countries for the ease of moving goods.

Emissions Quotas for Trucks Transiting Austria

In 1991, Austria reached an agreement with the EU coun-
tries limiting total nitrogen oxide emissions of HGVs reg-
istered in an EU member state while these vehicles are
transiting through Austria. An initial emissions quota was
assigned to each EU country based on 1991 transits, and the
quotas are decreased annually through 2003, when they will
be 40 percent of their original level. Ecopoint cards are used
to distribute each country’s quota across trucks planning to
transit Austria. These trucks are then required to carry these
cards and also to document their emissions rates. Ecopoints
are then charged to these cards for each transit.

Other Environmental Provisions

The Austrian and Swiss agreements with the EU have also
provided for rapid expansion of rail capacity in the two coun-
tries, increases in rail tunnel clearances, and harmonization
of intermodal equipment. The goal is to provide a more envi-
ronmentally benign option for transporting goods through the
two countries. Improvements to the Swiss rail system have
already resulted in a substantial diversion of trans-Alpine
goods movements to intermodal carriage.

The EU has also accepted Swiss bans on night and Sunday
truck traffic and the stringent Swiss and Austrian standards
on emissions and noise from heavy trucks.

Japan

The Japanese trucking industry is widely regarded as pro-
tected and was highly regulated for about 40 years under the
Road Transport Law (adopted in 1951). Several deregulatory
initiatives have been implemented in the 1990s, replacing the
former fixed route, fixed schedule system. The Japan Devel-
opment Bank quotes major industries as stating: “The pro-
tection that the government has provided the distribution and
freight industries has made them expensive and unable to
compete.” Yet, the same Bank report views trucks as favored
because of the extremely low share of financing for infra-
structure work that is imposed on the truck companies.

For the latest year shown by Ministry of Transport figures,
commercial trucks continued to carry about 90 percent of



domestic freight tonnage and about 52 percent of tonne-km
volumes. Rail is not a significant factor in overall domestic
freight. Because of the island nature of Japan, coastal mar-
itime shipping carries almost 44 percent of overall tonne-km.

Truck weight issues. As part of an economic stimulus
package in 1993, the upper limit of total truck weight was
raised to 25 tonnes (from 20 tonnes), and some exceptions
were later added for equipment such as refrigeration. One
Japanese report assumes that excess freight will be carried
and uses weights that are twice the legal limit in several
examples. Weight enforcement has been upgraded recently.
Under the Road Traffic Act, as amended in 1994, haulage of
excess cargo comes under police control and penalties have
been increased. These “vicious offenders . . . used to load
more than double the legal capacity, and had accounted ear-
lier for roughly 30 percent of all offenders (arrests)” (Japan
Trucking Association, p. 34).

Specific Taxes and Fees

Registration Fees. There are two separate registration
fees. First, there is the Vehicle Tax for trucks on the basis of
carrying capacity. For trucks over 8 tonnes in business use,
the vehicle tax is ¥29,500 (U.S. $270) plus ¥4,700 (U.S. $43)
per tonne over 8 tonnes. This appears to be a payload tax. For
a truck with a 15 tonne payload, the vehicle tax amounts to
¥62,400 (U.S. $573).

Second, there is a weight tax on trucks for business use
which is levied on gross weight at the rate of ¥2,800 (U.S. $26)
per tonne. For the legal limit of 25 tonnes, this tax is ¥70,000
(about U.S. $650).

Taxes on Fuel. Gasoline taxes are relatively high, with
national and local taxes totaling ¥53,200 per kiloliter (kL)
(U.S. $1.83 per gal.) for vehicles using gasoline. The diesel
fuel tax is ¥32,100 per kL (U.S. $1.10 per gal.), about 60 per-
cent of the level applied to gasoline.

Sales Tax. For new vehicles, there is a purchase tax of 3 per-
cent applied to the price of vehicles for business use (such as
trucks) and 5 percent for personal use, with some reductions
available for certain environmentally friendly vehicles.

Tolls. A significant portion of major intercity roads in
Japan are toll roads, generally built under public authority
supervision, with funding from the Fiscal Investment and
Loans Program. This debt finance program accounts for about
24 percent of road spending in Japan. A comparison of high-
way tolls for different types of vehicles is available, and some
summary results are shown in the table below. These toll fig-
ures were calculated per vehicle-km and per ton-km. Toll pay-
ments by trucks per ton-km are less than one-tenth the level
for automobiles (Japan Development Bank, page 78).

61

Highway Tolls for Automobiles and Large Trucks—1996
(yen and dollars per vehicle-km and per ton-km)

Measurement Passenger Very Large
Base Distance Car Truck
Per Vehicle-km 100 km ¥26.4 ¥67.5
(U.S. $0.24) (U.S. $0.61)
500 km ¥18.7 ¥50.8
(U.S. $0.17) (U.S. $0.46)
Per Ton-km 100 km ¥18.9 ¥1.6
(U.S. $0.17) (U.S. $0.015)
500 km ¥134 ¥1.2
(U.S. $0.12) (U.S. $0.011)

Source: Japan Development Bank.

Interesting Features

* There is a distinction in vehicle taxes by business versus
personal use, with business tax levels much lower. Trucks
are mostly registered for business use.

* As part of an economic stimulus package in 1993, the
upper limit of total truck weight was raised to 25 tonnes
(from 20 tonnes) and some exceptions were later added
for equipment such as refrigeration. An immediate prob-
lem was encountered—some bridges were not designed
to carry the extra weight.

* Weight enforcement is known to be poor, but penalties
for violations have recently been increased. A Japanese
source assumes that trucks commonly operate at twice
the legal GVW limit.

* Japan put into effect an “Automobile NO, Law” at the end
of 1992. The law urges truck owners to replace vehicles
with less polluting ones, with enforcement to suspend
trucks that fail to reduce exhaust fumes. Governments and
local bodies provided some funding to promote introduc-
tion of low-emissions trucks.

Australia

Australia has a federal system of government relatively
similar to the U.S. system. There is shared responsibility for
the road system between the Federal government and the
states and territories, with the Federal government collecting
about two-thirds of all taxes paid by vehicles with GVWs
above 4.5 tonnes. Australia’s analyses of the tax burden on
motor carriers consider all types of taxes; however, they
make a distinction between highway user fees (which they
call “charges” and which they set to approximately match
directly caused costs) and other taxes (such as sales and pay-
roll taxes and customs duties). The government has been
investigating the appropriate level for user charges for several
years without reaching a final conclusion. However, some
changes in heavy-vehicle taxes proposed by the National Road
Transport Commission (NRTC) took effect in July 1995.
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Specific Taxes and Fees

Registration Fees. Although most highway vehicles are
registered in the state or territory in which they are based,
vehicles engaged in interstate transport are federally regu-
lated and pay a Federal registration fee (known as the Fed-
eral Interstate Registration Charge). About 2 percent of
trucks with GVWs above 4.5 tonnes pay this Federal fee.
Historically, the states and territories have set their own reg-
istration fees, which varied by as much as a factor of five
(between the Northern Territory and the Australian Capital
Territory). To eliminate these substantial disparities, uniform
national registration fees were established by the NRTC and
took effect in July 1995. Although these fees are set nation-
ally, it appears that the fees (except for those of Federally
regulated vehicles) are paid to the states and territories.

Under the new system, registration fees for power units
vary with the number of axles on the power unit and the com-
bined length of any trailing units. Trucks registered to pull
trailers pay slightly lower fees than tractors registered to pull
the same trailers. For trucks over 4.5 tonnes (9900 1b) not
registered to pull trailers, there are separate rates for “light”
trucks and “heavy” trucks, where the definition of a heavy
truck depends on the number of axles: over 12 tonnes for a
two-axle truck; over 16.5 and 20 tonnes for three and four-
axle trucks, respectively. In addition, a separate registration
fee is paid for trailers at the rate of U.S. $200 per axle.

For a two-axle tractor and a two-axle trailer (a common
configuration), the total registration fee is U.S. $1,040 ($A
1,300). For a three-axle tractor and a two-axle trailer, it is
U.S. $3,000. For a four-axle tractor registered to operate in
triple-trailer configuration, the registration fee is U.S. $6,875
plus the fee for the trailers. Registration fees for buses range
from U.S. $240 to U.S. $1,000 per year.

Fuel Tax. Diesel fuel is subject to both Federal and state
taxes. The Federal tax (called an excise tax) is 92 cents (U.S.)
per gallon. State taxes (called “franchise fees”) are levied in
all states and territories except Queensland and range from
18 to 31 cents (U.S.) per gallon. The fuel tax levied by South
Australia is higher in urban areas than in rural areas.

Sales Taxes. A 21 percent Federal sales tax is levied on
new trucks, new tires, and spare parts. Buses are exempt from
this tax. In addition, the states and territories levy sales taxes
(called “stamp duties”) of 2 to 3 percent on the sale of both
new and used vehicles.

Customs Duty. The Federal government levies customs
duties on imported heavy vehicles, tires, and parts. These
duties range up to 17 percent and average about 7 percent.

Payroll Tax. Payroll taxes account for about 30 percent of
the revenue states and territories receive from heavy vehicles.

Interesting Features

« Australia has a single national schedule of registration
fees administered by the individual states and territories.

« A small number of heavy trucks engaged in interstate
transport are federally regulated and pay a Federal regis-
tration fee.

+ The primary determinants of registration fees are number
of axles and trailer configuration. GVW affects registra-
tion fees for single-unit trucks but not for combinations.

New Zealand

Weight Distance Tax. All diesel engine highway vehicles
and all other highway vehicles with GVWs above 3.5 tonnes
are subject to New Zealand’s Road User Charges. For most
such vehicles, these charges take the form of an axle-
configuration weight-distance tax (called a “distance license
fee”). For the purpose of this tax, 14 classes of vehicles are
distinguished on the basis of number and spacing of axles
and number of tires, with trailers treated differently from
power units. For each class, the tax per kilometer rises
steeply with GVW. For a given GVW, the tax rate drops by
a factor of about four when one goes from a six-tire power
unit to a three-axle (ten-tire) power unit, and by a factor of
about two for each additional axle up to five. Also, for a given
GVW, the tax rate for trailers with single tires is about 120
percent higher than the rate for trailers with dual tires. The fee
schedule is adjusted annually on the basis of a cost allocation
study and incorporates a 10 percent goods and services tax.
The current (1996-1997) rate for a three-axle tractor and two-
axle dual-tired trailer with a combined maximum weight of
37 tonnes (81,400 1b) is about 65 cents (U.S.) per mile.

Operators of vehicles subject to the weight-distance tax
are required to equip each vehicle with a sealed hub odome-
ter and to purchase a distance license which must be dis-
played on the vehicle’s windshield. The operators identify
each vehicle’s class, maximum GVW, and starting and end-
ing odometer readings; and the price of the distance license
is determined accordingly. The maximum GVW can be
changed whenever a new license is purchased, and a supple-
mentary license can be purchased (at a premium rate) to pay
for a temporary increase in maximum GVW,

Public-sector costs for administering and enforcing the
tax have been estimated to be 2 to 3 percent of revenues
(Starkie, p. 244), with some additional costs incurred for
private-sector compliance. Estimates of evasion range up to
8 percent (Laird, p. 223).

Other Taxes. Off-road vehicles and specialized vehicles
(such as mobile cranes) pay a “time license” instead of the
above mentioned weight-distance tax. Owners of gasoline-
fueled vehicles that are subject to the weight-distance tax



receive a rebate of the gasoline taxes that they pay, and there
is no tax on diesel fuel. Accordingly, the weight-distance tax
is apparently the only significant tax paid by highway vehi-
cles with GVWs above 3.5 tonnes.

Interesting Features

* New Zealand has a weight-distance tax that is paid in
advance and requires the use of hub odometers.

* The tax rate varies with axle configuration and the use
of single or dual tires.
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STATE TAXES PAID BY HEAVY VEHICLES

This chapter compares the amount of state taxes paid by
heavy vehicles and the composition of state tax structures.
The analyses use a tax-rate database prepared for this study
to estimate taxes paid in each state by four vehicles with dif-
ferent registered GVWs. This analysis provides a basis for
comparison of state tax structures from the perspective of
truck operators, in contrast to the comparisons of revenue
collected by the states that were presented in Chapter 2.
These analyses also provide a basis for understanding the
competitive aspects of comparative state tax structures.

The five major taxes paid by heavy vehicles are registra-
tion fees, fuel taxes, weight-distance taxes, property taxes,
and sales taxes on vehicles. The analyses of this chapter
focus on these five taxes plus sales taxes on fuel. They
include all property taxes and sales taxes imposed on heavy
vehicles, regardless of whether or not they are considered by
the state to be a highway user tax. The principal reasons for
the decision to include property and sales taxes are that they
play a potential role in the competitiveness of vehicles based
in different states and carriers have some ability to avoid
these taxes when they choose where to register their inter-
state vehicles. Another reason is that, when determining
whether or not a class of vehicles is being publicly subsi-
dized, it may be appropriate to consider all taxes paid by the
class and not just those taxes that are considered to be high-
way user taxes. Also, the decision improves the comparabil-
ity of tax payments across states, because sales and property
taxes paid in all states are included in the analysis, regardless
of the states’ treatment of these taxes.

The sales and property taxes analyzed include all ad val-
orem taxes on the sale or ownership of motor vehicles. These
taxes are called a variety of names. Sales taxes include gen-
eral sales taxes (which usually are not considered highway
user taxes) as well as vehicle transfer taxes and other ad val-
orem taxes on the sale of motor vehicles. Similarly, property
taxes include personal property taxes applied to motor vehi-
cles (again, usually not considered highway user taxes) as
well as ad valorem vehicle license fees and other ad valorem
taxes applied to motor vehicles. In some states (e.g., Califor-
nia and Washington), these ad valorem taxes are collected as
part of the vehicle-registration process along with conven-
tional registration fees.

The analyses in this chapter exclude tolls as well as sev-
eral minor highway user taxes, such as drivers’ license fees

and gross receipts taxes, that contribute only a small portion
of highway revenue.

Registration fees and ad valorem taxes on vehicles are paid
regardless of VMT, while fuel and weight-distance taxes
paid depend on VMT. We shall distinguish the latter VMT-
dependent taxes from the former by referring to registration
fees and ad valorem taxes on vehicles as “fixed fees” and to
fuel taxes and weight-distance taxes as “‘mileage-related taxes.”

The first section of this chapter describes four prototypical
vehicles that are used in most of the analyses of this chapter
and also describes the conduct of the analyses. The second
and third sections analyze the tax liabilities of the four proto-
typical vehicles, and the fourth section presents additional
details on the effect of GVW on tax liabilities using data for
eight GVWs. The fifth section presents information on how
average tax liabilities vary with other vehicle characteristics:
configuration, body and trailer type, private/for-hire operation,
and interstate/intrastate operation. The final section describes
the effects that variations in state tax systems have on com-
petition among motor carriers.

PROTOTYPICAL VEHICLES
AND ANALYTIC PROCEDURES

For most of these analyses, the focus is on prototypical
vehicles registered at weights of 30,000, 50,000, 60,000 and
80,000 Ib. The assumed characteristics of these four proto-
typical vehicles that most affect their tax liabilities are sum-
marized in Table 25.

The annual VMT shown in Table 25 for each of the pro-
totypical vehicles was derived using the 1992 Truck Inven-
tory and Use Survey (TIUS)' data file and averaging the
annual VMT for all vehicles (regardless of configuration) in
35 states registered at or slightly below the indicated GVWs.
The fuel efficiencies used were similarly obtained as the
harmonic mean? of the TIUS fuel consumption rates for these
vehicles. The prices shown are those used in the current

' U.S. Bureau of the Census, /992 Census of Transportation, Truck Inventory and Use
Survey, microdata file, 1995.

? The harmonic mean is used (instead of the arithmetic mean) to obtain a proper esti-
mate of overall fuel consumption rate. This value is obtained by inverting the TIUS fuel
consumption rates (in miles per gallon) to obtain gallons per mile, averaging, and rein-
verting to obtain average miles per gallon.
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TABLE 25 Prototypical vehicles

Registered GVW (Ib)
Annual VMT

Miles per Gallon
Price (Power Unit)
Trailer Price
Average Age (years)

Ages when Sold and Resold

30,000 50,000 60,000 80,000
13,310 18,176 28,050 70,414
7.23 5.93 5.54 543
$55,000 $75,000 $76,700 $83,600
N/A N/A $17,900 $17,900

8 8 8 8
0,5,10 0,510 0,5,10 0,5,10

Federal Highway Cost Allocation Study? for typical vehicles
that are commonly registered at the indicated weights: a six-
tire van at 30,000 1b; a three-axle dump truck at 50,000 1b;
and 48-foot tandem-axle van trailers operating with two- or
three-axle tractors at 60,000 1b and 80,000 lb, respectively.

In those states where registration fees depend on whether
or not the fees are apportioned or whether the vehicle is in
private operation or for hire, the 80,000-1b vehicle was
assumed to be for hire and was usually assumed to be appor-
tioned, and the other vehicles were assumed to be private and
usually assumed to be nonapportioned. The exceptions to
this rule occur in the next section and Table 26 where (for
reasons discussed in that section) a nonapportioned 80,000-1b
vehicle is assumed; in the fourth section and Figures 4 and 5
where, for comparison purposes, all vehicles are assumed to
be apportioned; and in the fifth section and Table 32, where
comparisons are made between apportioned and nonappor-
tioned vehicles.

As would be expected, VMT is positively correlated with
vehicle weight, with the greatest increase occurring between
60,000 and 80,000 Ib. This correlation is significant because,
for the fixed fees, payments per mile decline as annual VMT
increases. Similarly, the fuel consumption rates drop with
increasing GVW. The relatively small decline in the fuel
consumption rates between the 60,000- and 80,000-1b vehi-
cles occurs because of the very substantial decline between
these two weights in the percentage of vehicles used for local
service.

For each prototypical vehicle and each state, most annual
taxes were computed as the annual taxes that would be paid
by a vehicle based in the state if it operated entirely in the
state for 1 year, and per-mile taxes were computed by divid-
ing annual taxes by annual VMT. For most taxes, February
1996 tax rates were used. Computations for gallonage taxes
on fuel, weight-distance taxes, and most annual registration

3FHWA, 1997 Federal Highway Cost Allocation Study, August 1997.

fees are straightforward. Annual sales taxes on fuel were
obtained by multiplying annual fuel consumption by the July
1996 retail price of fuel in the state (from the American
Trucking Associations” [ATA’s] Trucking Activity Report),
appropriately adjusted for the inclusion or exclusion of Fed-
eral and state gallonage taxes, and then multiplying by the
state sales tax rate. It was assumed that apportioned vehicles
pay no sales tax on fuel,* because most such vehicles can
avoid purchasing fuel in states with such a sales tax.

Property taxes were estimated by (1) obtaining a weighted
average depreciation rate using age distribution data from the
American Automobile Manufactures Association and statu-
tory depreciation schedules from several states, (2) applying
this depreciation rate to the (new) vehicle price, and (3) multi-
plying by the state property tax rate. A similar procedure was
used for the few registration fees that reflect vehicle age. Aver-
age annual vehicle sales taxes were estimated by (1) assuming
that all vehicles are sold three times—when new, and after
5 and 10 years, (2) obtaining lifetime sales taxes paid by
applying the state sales tax to the estimated value of the vehi-
cle at each sale, and (3) dividing by an average vehicle life
of 16 years.

TAXES PAID BY A TYPICAL
80,000-POUND VEHICLE

Taxes Per Mile

For each of the six taxes covered and each state, Table 26
shows estimated tax payments per mile of operation in that
state for a nonapportioned 80,000-1b vehicle that is based in
that state and that has the characteristics shown in Table 25.
In this table, and in all succeeding figures and tables in this
chapter, estimated taxes per mile are shown to the nearest

* The assumption that apportioned vehicles pay no ad valorem sales tax on fuel is the
one exception to the assumption that taxes are computed for vehicles that operate
entirely within a given state.
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Figure 4. State registration fees as a function of registered gross weight.

one-tenth of 1 cent, although the data used do not always sup-
port this level of accuracy.

For Table 26, a nonapportioned vehicle was assumed to
show the property tax payments of these vehicles. As indi-
cated in the footnotes, apportioned vehicles are exempt from
property taxes in some states. (In all subsequent exhibits, the
80,000-1b vehicle is assumed to be apportioned.) Property
taxes and sales taxes shown are estimates of the average pay-
ment per mile over the life of the vehicle®; for owners of new
and relatively new vehicles, these taxes may be appreciably
higher. As discussed earlier, the figures in Table 26 exclude
various taxes (such as permit fees) that contribute only a
small portion of highway revenue.

Table 26 indicates that total tax payments per mile range
from 2.1 cents in Alaska to 15 cents in Oregon. However, the
figure for Alaska excludes substantial state revenue obtained

* Also, for several states, property taxes were estimated using a generic depreciation
schedule rather than the state’s statutory schedule. States for which the statutory depre-
ciation schedule was used are indicated by Footnote j in Table 26.

from ferry fees. Five of the six states with the highest taxes
have weight-distance taxes.®

Comparisons with Other Sources

The figures in the first three columns of Table 26 are sim-
ilar to corresponding information published quarterly by
the ATA’ and formerly published by the Association of
American Railroads® (AAR). However, the ATA publica-
tion shows annual taxes rather than taxes per mile, and both
the ATA and the AAR publications exclude consideration

¢ Weight-distance taxes are not inherently high, and in fact low rates per mile usually
apply for lighter vehicles. States that have the highest tax rates for heavier trucks gen-
erally are states that have focused on meeting cost responsibility for these trucks in their
tax structure, and some of these states have concluded that a weight-distance tax is the
most effective and equitable means of achieving this goal.

7 American Trucking Associations, “Annual State Highway User Taxes on Typical 5-
Axle Tractor-Semitrailer Combination as of July 1996,” no date.

¥ Association of American Railroads, “Apportioned State Highway User Fees for
Heavy Interstate Trucks” (using January 1995 tax rates), no date.
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Figure 5. State registration fees per mile as a function of registered gross weight.

of ad valorem taxes® and use somewhat different assump-
tions about annual mileage and fuel efficiency.'

The ATA estimates are for a vehicle traveling 80,000 mi
per year with a fuel efficiency of 5.7 mpg. On an annual
basis, these assumptions produce estimates that are higher
than the ones in this report by 8 percent for fuel taxes and by
14 percent for weight-distance taxes. The registration fees
are the same. On a per-mile basis, the ATA assumptions pro-
duce estimates that are lower than the ones in this report by
5 percent for fuel taxes and by 12 percent for registration
fees. The weight-distance taxes are the same.

9 The AAR fuel tax rates apparently include the sales tax in California, Georgia, Illi-
nois and New York but exclude it in Arkansas, Indiana, Michigan, and Virginia. (The
AAR table does not cover Hawaii, which also applies a sales tax to fuel.)

10 Also, both ATA and AAR use vehicles that are subject to apportionment of regis-
tration fees and to fuel tax reporting. As indicated in the footnotes to Table 26 (and
directly reflected in the summary data presented in all subsequent tables in this chap-
ter), these vehicles pay higher registration fees in Nebraska and higher fuel taxes in
Pennsylvania.

The AAR estimates are for a typical long-distance inter-
state truck. Such a truck has characteristics that are quite dif-
ferent from most other trucks. AAR developed its estimates
for a vehicle traveling 122,487 mi per year with a fuel effi-
ciency of 6.2 mpg. On a per-mile basis, these assumptions
produce estimates that are lower than the project team’s by
12 percent for fuel taxes and by 43 percent for registration
fees. On an annual basis, the AAR assumptions produce esti-
mates that are higher by 52 percent for fuel taxes and by
74 percent for weight-distance taxes.

TAXES PAID BY FOUR
PROTOTYPICAL VEHICLES

Total Taxes

For each state, Table 27 lists estimates of total annual and
per-mile state taxes for the four prototypical vehicles. The



TABLE 27 State taxes paid by four prototypical vehicles (1996)!

Registered GVW
30,000 Ib 50,000 Ib 60,000 1b 80,000 Ib
Annual Per-Mile Annual  Per-Mile Annual Per-Mile Annual  Per-Mile
Alabama $988 7.4¢ $1629 9.0¢ $2226 7.9¢ $3902 5.5¢
Alaska 356 27 519 2.9 797 2.8 1500 2.1
Arizona 1533 11.5 2457 13.5 3821 13.6 9751 13.8
Arkansas 843 6.3 1459 8.0 2203 79 4229 6.0
California 1595 12.0 2514 13.8 2909 104 5588 7.9
Colorado 2409 18.1 3149 17.3 3794 13.5 5727 8.1
Connecticut 937 7.0 1757 9.7 2427 8.7 4352 6.2
Delaware 1081 8.1 1754 9.7 2451 8.7 4549 6.5
D.C. 914 6.9 1374 76 1837 6.5 3832 54
Florida 901 6.8 1603 8.8 2293 82 4459 6.3
Georgia 431 32 758 42 1125 4.0 2175 3.1
Hawaii 1219 9.2 1872 10.3 2398 8.5 4179 59
I[daho 782 59 1239 6.8 1902 6.8 6367 9.0
Iilinois 1312 9.9 2221 [2.2 3110 11.1 5468 7.8
Indiana 1336 10.0 2165 11.9 3039 10.8 5747 82
Towa 1071 8.0 1935 10.6 2703 9.6 4955 7.0
Kansas 1233 93 1965 10.8 3245 11.6 5839 83
Kentucky 1537 11.5 2441 134 4296 153 7368 10.5
Louisiana 748 5.6 1164 6.4 1895 6.8 3638 52
Maine 1211 9.1 1878 10.3 2601 9.3 4488 6.4
Maryland 840 6.3 1705 94 2429 8.7 4784 6.8
Massachusetts 1250 94 1958 10.8 2718 9.7 4732 6.7
Michigan 982 74 1615 8.9 2144 7.6 3659 5.2
Minnesota 952 7.1 1634 9.0 2430 8.7 4786 6.8
Mississippi 1019 7.7 1738 9.6 2428 8.7 4712 6.7
Missourt 781 59 1257 6.9 2393 8.5 4532 64
Montana 1259 9.5 2030 11.2 2915 104 5516 7.8
Nebraska 1317 9.9 2081 114 2918 104 5012 7.1
Nevada 1448 10.9 2279 12.5 3185 114 5716 8.1
New Hampshire 812 6.1 1285 7.1 1834 6.5 3935 5.6
New Jersey 830 6.2 1321 73 1882 6.7 3166 4.5
New Mexico 534 4.0 987 5.4 1651 59 4697 6.7
New York 1101 8.3 1844 10.1 3070 10.9 7412 10.5
North Carolina 1038 7.8 1644 9.0 2317 83 4309 6.1
North Dakota 702 53 1256 6.9 1858 6.6 3569 5.1
Ohio 966 73 1616 8.9 2342 8.3 4594 6.5
Oklahoma 654 4.9 1060 5.8 1621 5.8 2936 42
Oregon 777 5.8 1464 8.1 2597 93 10566 15.0
Pennsylvania 1044 7.8 1705 9.4 2502 89 5234 74
Rhode Island 1434 10.8 2301 12.7 3271 11.7 5730 8.1
South Carolina 840 6.3 1304 7.2 1845 6.6 3488 5.0
South Dakota 936 7.0 1613 89 2240 8.0 4084 5.8
Tennessee 1264 9.5 1931 10.6 2611 9.3 4526 6.4
Texas 1316 99 2056 113 2737 9.8 4637 6.6
Utah 951 7.1 1504 83 2069 74 3525 5.0
Vermont 1135 8.5 1966 10.8 2827 10.1 5234 7.4
Virginia 1212 9.1 1930 10.6 2821 10.1 5052 7.2
Washington 1314 99 2100 11.6 3083 11.0 5797 82
West Virginia 1069 8.0 1692 93 2688 9.6 4684 6.7
Wisconsin 1056 79 1737 9.6 2536 9.0 5265 7.5
Wyoming 626 4.7 1026 5.6 1414 5.0 2254 32

! Vehicles have characteristics shown in Table 25.

Sources: Derived from Table 25 and American Trucking Associations, Motor Carrier Advisory Service, Volume

111, State Service, updated to February 1996.
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three lighter vehicles are assumed to be nonapportioned and,
in this and all succeeding tables, the 80,000-Ib vehicle is
assumed to be apportioned. This last assumption results in
some differences between the taxes per mile shown for an
80,000-1b vehicle in this exhibit and those shown for a nonap-
portioned 80,000-1b vehicle in Table 26. The apportioned
vehicle pays a higher registration fee in Arizona and Nebraska
and a higher fuel tax in Pennsylvania (as indicated in Footnotes
b and e in Table 26), and apportioned vehicles pay no property
taxes in several states (indicated by Footnote i in Table 26).
Also, the project team has assumed that apportioned vehicles
pay no ad valorem sales tax on fuel, because most such vehi-
cles can avoid purchasing fuel in states that have such a tax.

The appropriate treatment is less clear for the property tax
paid by apportioned vehicles in states denoted by Footnotes f,
g, and h in Table 26. In several states (denoted by Footnote f),
this tax is paid by all vehicles based in the state but not by
out-of-state vehicles. In other states (denoted by Footnote h),
this tax is effectively paid by all vehicles at the Table 26 rate
per mile for operations in the state, but not for operations
elsewhere; and in still other states (denoted by Footnote g),
the tax is paid at this rate per mile for in-state operations only
by vehicles based in the state. For the purpose of estimating
property taxes paid by apportioned vehicles, the project team
has chosen to treat these vehicles as being both based in the
state and operating entirely in that state. This assumption
clearly overstates property taxes paid by apportioned vehi-
cles in several states (by up to 1.6 cents per mile). For some
of the comparisons made below, this overstatement proves to
be more helpful than the alternative of understating taxes by
ignoring property taxes paid by apportioned vehicles.

Table 28 summarizes the information presented in Table
27. The first three lines list the average of annual taxes paid
by the four prototypical vehicles in the five states in which
these vehicles pay the highest taxes, in the five states in which
they pay the lowest taxes, and the overall (unweighted) aver-
age of taxes paid. The remaining three lines of this table list
the corresponding taxes paid per mile of operation.

Table 27 lists very substantial differences between taxes
paid in different states, and Table 28 indicates that for each
prototypical vehicle, there is roughly a three-to-one ratio
between taxes in the five highest tax states and in the five low-
est tax states. Annual taxes range from $356 for the 30,000-1b
vehicle in Alaska to $10,566 for the 80,000-1b vehicle in Ore-
gon; and taxes per mile range from 2.1 cents for the 80,000-1b
vehicle in Alaska to 18.1 cents for the 30,000-Ib vehicle in
Colorado. The taxes paid by the three lighter vehicles in
Wyoming reflect the state’s reduced registration fee applied to
vehicles that operate less than 30,000 mi per year."

I Two other states have reduced registration fees for low annual mileage vehicles:
Colorado has reduced fees for vehicles operating less than 10,000 mi per year, and Illi-
nois allows low annual mileage vehicles that operate entirely in-state the option of pay-
ing a “mileage weight tax.” This option is equivalent to allowing low annual mileage
vehicles to pay a tax that is partly prorated on the basis of annual mileage; the break-
even point varies with weight and generally is less than 13,000 mi per year.

Cost responsibility per mile rises with GVW, and so it
would be desirable for taxes per mile also to rise with GVW.
The two tables indicate that annual tax payments do rise with
GVW. However, because annual mileage goes up with
GVW, taxes per mile generally fall with increasing GVW for
GVWs above 50,000 1b. There are only three states (Arizona,

‘Idaho, and Oregon) in which taxes per mile are higher for

80,000-1b vehicles than for 60,000-1b vehicles. In most
states, taxes per mile are lower for 80,000-1b vehicles than
they are for 30,000-1b vehicles, and in one state (Colorado)
they are higher for the 30,000-1b vehicle than for any of the
other vehicles. The tendency for taxes per mile to be lower
for the 80,000-1b vehicle (which is assumed to be appor-
tioned) than for the lighter vehicles (which are assumed to be
nonapportioned) occurs despite the decision to overstate
property taxes paid by apportioned vehicles.

Composition of Taxes

For each of the prototypical vehicles and each of the five
major taxes'?, Table 29 lists estimates of the (unweighted)
average percentage of payments of these taxes coming from
the tax in question. Also shown are the corresponding per-
centages for the five states with the highest percentages for
this tax and the five states with the lowest percentages. Thus,
on average, 31 percent of the relevant tax payments of a
30,000-1b vehicle comes from registration fees; but, for the
five states placing the greatest reliance on registration fees,
this figure rises to 56 percent; and, for the five states placing
the least reliance on these fees, this figure is only 11 percent.
For the 50,000- and 60,000-1b vehicles, the percentages are
fairly similar; however, they are moderately lower for the
80,000-1b vehicle.

Table 29 shows that each of the five taxes is at least a mod-
erately important source of revenue in at least some states,
but that the importance of individual taxes tends to vary with
GVW. The share of tax payments from the two ad valorem
taxes on vehicles and, to a lesser extent, from registration
fees, tends to decline with GVW, in part because these fixed
fees are independent of annual mileage. On the other hand,
the share of tax payments from weight-distance taxes and, to
a lesser extent, fuel taxes, tends to increase with GVW, in
part because these are mileage-related taxes.

The last six lines of Table 29 are the shares of tax pay-
ments obtained from the three fixed fees and from the three
mileage-related taxes (the weight-distance tax and the two
taxes on fuel that have been combined in the table). It can be
seen that some states place greater reliance on fixed fees and
others on mileage-related taxes. However, in most states,
fixed fees account for a majority of the tax payments from the

12 For the purpose of the Table 22 analysis, the gallonage and ad valorem fuel taxes
have been combined into a single category.
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TABLE 28 Annual taxes and taxes per pile in states with high, low, and average tax

rates (1996)!
Registered GVW
30,0001b 50,000 1b 60,000 1b 80,000 1b
Annual Taxes
Five highest states $1704 $2572 $3685 $8293
Average 1057 1715 2479 4828
Five lowest states 870 1322 2406
Taxes per Mile
Five highest states 12.8¢ 14.2¢ 13.1¢ 11.8¢
Average 79 9.4 8.8 6.9
Five lowest states 39 4.8 4.7 34

1 Vehicles have characteristics shown in Table 25.

Sources: Derived from Table 25 and American Trucking Associations, Motor Carrier
Advisory Service, Volume III, State Service, updated to February 1996.

three lighter vehicles while mileage-related taxes account for
a majority of the tax payments from the 80,000-Ib vehicle.

SENSITIVITY OF TAXES PAID TO WEIGHT

Registration fees and weight-distance tax rates normally
increase with vehicle weight. Although fuel tax rates and ad
valorem tax rates normally are the same for all trucks, ' rev-
enue from these taxes also tends to increase with weight
because of increases in fuel consumption and value with
vehicle weight.

Figure 4 shows the average, maximum, and minimum reg-
istration fees paid by apportioned vehicles of various regis-
tered gross weights. To improve comparability across vehicle
weights, all vehicles in this analysis have been assumed to be
apportioned.'* The figure includes data for 5,000-, 14,000-,
26,000-, and 40,000-1b vehicles as well as for vehicles with
the four weights analyzed above. Average annual registration
fees for an 80,000-1b vehicle are 326 percent of fees for a
30,000-1b vehicle.

Although registration fees increase with weight and ad
valorem taxes on vehicles increase indirectly with weight,
these taxes are insensitive to mileage. Furthermore, because
heavier vehicles travel significantly more than do lighter
vehicles, on a per-mile basis, registration fees and ad valorem
taxes on vehicles actually decrease with increasing weights.
Figure 5 shows the average, maximum, and minimum regis-

"* In each state, only one fuel tax rate can be applied to vehicles covered by IFTA
(i.e., interstate vehicles with GVWs above 26,000 Ib).

" The registration fees used in this analysis are the rates that trucks would pay as for-
hire, non-farm, apportioned trucks traveling more than 30,000 mi per year. Some states
have lower fees for vehicles with other characteristics.

tration fees per mile based on the national average of miles
traveled by the vehicles in the tax rate database. Average reg-
istration fees per mile for an 80,000-1b vehicle are 62 percent
of fees for a 30,000-1b vehicle, and they are only 38 percent
of the fees on a 40,000-1b vehicle.

Because ad valorem taxes on vehicles do not increase with
weight as much as do registration fees, ad valorem taxes per
mile drop more dramatically with weight than do registration
fees. The average value (and hence average ad valorem tax
payment) of an 80,000-1b vehicle is only about 70 percent
more than the average value of a 30,000-1b vehicle, while an
80,000-1b vehicle pays an average of 326 percent more in
registration fees than a 30,000-1b vehicle.

Some states have lower registration fees for vehicles that
travel fewer miles or that have characteristics (e.g., farm,
nonapportioned, intrastate, private) that suggest that they
travel fewer miles. For example, Colorado and Wyoming
have reduced registration fees for vehicles that travel less
than 10,000 mi (Colorado) or 30,000 mi (Wyoming) per
year, and Tennessee has reduced fees for private (not-for-
hire) vehicles. These provisions allow registration fees in
these states to have at least a gross sensitivity to annual
mileage. Travel and per-mile taxes paid by vehicles with
these characteristics are discussed further in the next section.

Although the above fixed fees decline on a per-mile basis
as GVWs increase, this is not the case for the mileage-related
taxes. Figure 6 shows the low, high, and average fuel tax pay-
ment per mile as a function of GVW. Because Oregon
exempts vehicles with GVWs over 26,000 1b from the tax
(levying a weight-distance tax instead), the lowest value goes
to zero above 26,000 lb. However, the average and high
values for fuel taxes per mile show a steady increase. The
average fuel tax paid per mile is 34 percent higher for the
80,000-1b vehicle than for the 30,000-1b vehicle.
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TABLE 29 Composition of taxes paid by prototypical vehicles (1996)!

Percent of Five Major Taxes

Registered GVW
30,000 Ib 50,000 1b 60,000 1b 80,000 1b

Registration Fees

Five highest states 56% 58% 51% 41%

Average 31 35 32 26

Five lowest states 11 15 15 7
Fuel Taxes®

Five highest states 53% 52% 55% 70%

Average 35 36 41 55

Five lowest states 16 18 22 30
Weight-Distance Taxes

Five highest states 25% 29% 37% 53%

Average 2 3 4 6

Five lowest states 0 0 0 0
Property Taxes

Five highest states 44% 38% 30% 18%

Average 13 11 10 5

Five lowest states 0 0 0 0
Sales Tax on Vehicles

Five highest states 32% 26% 24% 14%

Average 18 15 14 g

Five lowest states 0 0 0 0
Fixed Fees

Five highest states 79% 77% 69% 56%

Average 62 61 55 39

Five lowest states 35 33 29 12
Mileage-Related Taxes

Five highest states 65% 67% 1% 88%

Average 38 39 45 61

Five lowest states 21 23 31 44

'Vehicles have characteristics shown in Table 25.
ncludes ad valorem sales tax on fuel.

Sources: Derived from Table 25 and American Trucking Associations, Motor Carrier
Advisory Service, Volume III, State Service, updated to February 1996.

Figure 7 shows the average, maximum, and minimum
weight-distance tax rates for the six states that have weight-
distance taxes. This tax is applied only to vehicles registered
above a certain minimum weight. This minimum weight is
18,001 1b in New York; 26,001 1b in Arizona, New Mexico,
and Oregon; and 60,000 Ib in Idaho and Kentucky. As can be
seen from the figure, the average weight-distance tax per
mile on an 80,000-1b vehicle is 48 percent higher than the tax
on a 60,000-1b vehicle and nearly triple the tax on a 30,000-Ib
vehicle.

TAXES PAID BY DIFFERENT VEHICLES
AT THE SAME WEIGHT

Because fixed fees are spread over all the miles a vehicle
travels, and not all vehicles at the same weight travel the same
number of miles, taxes paid per mile by vehicles of a given

weight vary with annual mileage. This section describes how
average taxes paid by vehicles of a given gross weight are
affected by configuration, private versus for-hire operation,
apportioned versus nonapportioned status, and body and
trailer type.

Configuration

Configuration is a significant influence on a vehicle’s
annual mileage. Table 30 presents average miles traveled and
estimated taxes paid per mile by two typical configurations
for each weight. Tractor-trailer combinations generally travel
significantly more than do single-unit vehicles. As shown in
the table, for the two intermediate weights, average annual
mileage for four-axle combinations is twice that of trucks
with three or more axles; and, at 80,000 1b, average annual
mileage of five-axle combinations is three times that of
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Figure 6. State diesel taxes per mile as a function of registered gross weight.

single-unit trucks. These differences have a significant effect
on average taxes paid per mile by the various vehicles. At the
two intermediate weights, the average single-unit truck pays
45 to 50 percent more per mile than the average combination;
and at the highest weight, the average single-unit truck pays
81 percent more than the average combination.

Private Versus For-Hire

There is also a significant difference in annual mileage
between private and for-hire vehicles, though the difference
is not as great as that between combinations and single-unit
trucks. Table 31 presents average annual miles and estimated
taxes paid per mile by private and for-hire vehicles at each
weight. Average annual mileage for private vehicles is
between 42 percent and 65 percent of annual mileage for the
for-hire vehicles at corresponding weights. Because of these
differences, for-hire vehicles pay average taxes per mile that

are between 61 percent and 84 percent of the taxes paid by
private vehicles at corresponding weights.

Nonapportioned Versus Apportioned

Apportioned vehicles generally have higher annual
mileages than nonapportioned vehicles. For vehicles weigh-
ing 50,000 or 60,000 Ib, the ratio between the two average
annual mileages is similar to the ratio between the average
annual mileages of combinations and single-unit vehicles;
however, at 80,000 1b, the ratio between the average annual
mileages of combinations and single-unit vehicles is appre-
ciably greater than the corresponding ratio between appor-
tioned and nonapportioned vehicles.

Table 32 presents average annual mileages and estimated
taxes paid per mil